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The Protectorates and the Union in South Africa 


ATIVE affairs in the greater part of South 
Africa, though no longer under the juris- 
diction of the British Parliament, continue to be 
a prominent factor in the relations between Great 
Britain and the Union. Both inside the British 
Parliament and without, there is a spirit of watch- 
fulness, which gives close regard not only to any 
action of the Union Government, but also to the 
currents of public opinion in South Africa in all 
matters affecting the present welfare and future 
development of the native and coloured popula- 
tions. In questions relating to the inhabitants of 
the Protectorates and Territories under British 
administration, in which this body of informed 
opinion can make its influence effective, its aim 
is to avoid opening the door to either exploitation 
or treatment considered detrimental or not in 
accord with the methods and principles of native 
administration in the territories, when the in- 
habitants of these territories cross the Union 
borders to meet the demand for labour. Hence 
it is usual for the appearance of the Protectorates 
on the question paper of the House of Commons 
to herald a lively and instructive debate. 

An important statement in response to questions 
dealing with the future of the Protectorates was 
made by Mr. Malcolm MacDonald, H.M. Secretary 
of State for Dominion Affairs, in the House of 
Commons on March 29. It contained an explicit 
reaffirmation of policy, and went on to 
announce two practical measures, which are to be 
put into operation forthwith. In the matter of 
policy, Mr. MacDonald, while recognizing on behalf 
of the British Government the meaning and inten- 
tion of the sections of the South Africa Act of 1909 
which deal with transfer, also emphasized the 
binding character of the pledges that transfer 


to the Union Government would not take place 
until, on one hand, the wishes of the natives had 
been most carefully considered, and on the other, 
the United Kingdom Parliament had been given 
the fullest opportunity to express its views. In 
the meantime, he went on to say, a conference is 
to be appointed consisting of three representatives 
of the Union Government and the three resident 
commissioners of the Protectorates. This con- 
ference is to study “openings for co-operation 
between the Union Government and the Adminis- 
trations in matters affecting the development of 
the territories, and to consider any matters of joint 


concern to the Union and the territories’. As 
regards the nature of the inquiries, it was 


indicated in subsequent debate that they are to be 
of a technical character, such as the prevention 
and control of animal diseases, marketing of 
produce, prevention of bubonic plague, etc. 

The second measure is the preparation by the 
Union Government of a series of memoranda, which 
as a whole will place before the peoples of the Terri- 
tories, native and other, a clear picture of the terms 
on which the transfer of the government should 
take place. These terms, it was said, would follow 
closely the provisions of the schedule of the South 
Africa Act and deal with the conditions of govern- 
ment, the maintenance of tribal institutions, the 
economic advantages to accrue to the territories 
and so forth. 

Taken at their face value, these two practical 
measures have much to commend them. In 
bringing them forward, the British Government 
has been anxious to further the policy of co- 
operation adopted three vears ago, of which the 
aim, as stated at the time, was to demonstrate to 
the peoples of the territories that “the Union 
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Government are working in concert with the local 
administrations with a real and generous desire to 
develop and improve conditions in the territories’’. 
The Union Government in dealing with the Pro- 
tectorates under this arrangement has been as 
generous in giving financial and other assistance 
as it has been to South-West Africa; and its 
attitude merits recognition. The conference which 
is to be set up should help to alleviate the legitimate 
grievances of the Union—advanced as one of the 
reasons for transfer, and indeed one of the 
strongest—in that the natives of the territories, 
who are economically dependent upon the Union, 
are beyond its control in matters in which the 
welfare of the Union is vitally affected, such as, 
for example, the control and prevention of cattle 
and other diseases, labour supply and other 
technical or difficult questions of a like character. 

There was evident anxiety felt in the House of 
Commons lest the convention should not be 
sufficiently possessed of the necessary expert know- 
ledge of such subjects, while there was also 
perturbation because of the fact that the natives 
are not to be represented. On both counts Mr. 
MacDonald expressed confidence in the knowledge 
of the resident commissioners, as well as in their 
sense of responsibility for the interests of the 
natives of their respective territories. 

Later in the debate, it became abundantly clear 
that the members of the House also felt consider- 
able apprehension lest acceptance in principle of 
the preparation of the memoranda—apparently 
their preparation is already well advanced—should 
be construed as a pledge of transfer. This elicited 
the assurance that the memoranda were no more 
than an intimation of how the Union Government 
would propose to deal with the matters recited in 
the schedule of the Act of 1909, and further that 
they would be issued in a readily accessible 
form. 

At this point it may be regarded as appropriate 
and, indeed, instructive, to refer to a statement 
of future native policy which indicates the line of 
approach of a legislature outside the Union. In 
laying the foundation stone of the David Living- 
stone memorial mission school at Ntabasinduna, 
Mr. Huggins, the Prime Minister of Southern 
Rhodesia, announced that in the coming year the 
Government will provide additional advanced 
training for natives in training schools. At the 
same time, he foreshadowed a policy of segregation 
in which the country would be divided up into 
separate ‘white’ and ‘black’ areas. In the black 
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areas the native is to be protected from white 
competition. In the white areas the native will be 
allowed to assist, but not to compete with the 
white man. Native education, he went on to say. 
would be by missions and not by the State, until 
natives had a background of Christianity. 

Criticism of such a scheme is obviously out of 
place, until it is possible to see how far the native 
tribal controls, to which Mr. Huggins referred, are 
to be retained. It seems illogical to deprecate the 
effect of white man’s law, religion and example, and 
yet to refuse the facilities for advanced education 
until a background of Christianity has been 
acquired. 

In fact the trend of anthropological investigation, 
that is, investigation not only of native thought 
and institutions in their integrity, but also as they 
are affected by European culture contacts, now 
seems to suggest that if tribal controls are to be 
regarded as of value, and utilized in the moral 
training of the individual, early education will 
involve a scientific and objective study of native 
taboos and institutions. This cannot fairly be 
asked of a mission, to which education is left 
without State assistance or control. 

If the Union Government, apart from the spur 
of advantages to accrue to the Union, is urgent 
for early transfer of the Protectorates out of a 
desire to help them, the preparation of the memo. 
randa affords an opportunity for approach to the 
solution of the problem of native development 
such as has never occurred before in South Africa, 
free from tradition and prejudice and the pre. 
ponderating claims for consideration of a white 
population. It should then be possible by a 
scientific and dispassionate study of the situation 
as a whole, to work out a scheme of administration, 
education and training, not overlooking oppor- 
tunities for utilizing that training in after-life 
which would make the disintegration of tribal life, 
inevitable in the long run, a slow and gradual 
process, in which a sense of individuality, appro- 
priately and advantageously suppressed in a tribal 
form of existence, could be built up to fit the 
native to take his place in a more advanced 
civilization. It may be recalled that to carry out 
an ambitious scheme of this nature South Africa 
has at its service a school of anthropologists, not 
only well versed in the study of African tribal 
thought and institutions, but also well trained, as 
it has already shown by its work, to gauge the 
trend and effect of cultural modification and 
contacts among African peoples. 
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Scientific Thought in Tudor Times and After 


(1) Astronomical Thought in Renaissance 


England : 
a Study of the English Scientific Writings from 

1500 to 1645. By Francis R. Johnson. Pp. xv + 

357. (Baltimore, Md.: Johns Hopkins Press ; 
London : Oxford University Press, 1937.) 15s. net. 
(2) Johannes Kepler Gesammelte Werke 
Herausgegeben im Auftrag der Deutschen 
Forschungsgemeinschaft und der  Bayerischen 
Akademie der Wissenschaften, unter der Leitung 
von Walther von Dyck und Max Caspar. Band 3: 
Astronomia Nova. Herausgegeben von Max 
Caspar. Pp. 487. (Miinchen: C. H. Beck’sche 
Verlagsbuchhandlung, 1937.) 12 gold marks. 
(3) Cuvres complétes de Christiaan Huygens 
Publiées par la Société Hollandaise des Sciences. 
Tome 19: Mécanique théorique et physique de 
1666 & 1695; Huygens a l’Académie Royale des 
Sciences. Pp. iii+ 688+ 6 plates. (La Haye: 
Martinus Nijhoff, 1937.) 
TT‘HE Middle Ages in England were buried in 
Bosworth Field. Science in the next two 
centuries culminates in the age of Newton. Here 
are parts of the work of two outstanding figures 
in the second half of that period. The other book 
which comes under review covers the greater part 
of the longer interval of time. Perhaps a happier 
choice might have been found in the limits of the 
Tudor period itself. The scientific spirit of the 
seventeenth century is visibly different from that 
which had prevailed up to the closing years of the 
sixteenth. It is often startlingly modern. But Mr. 
Johnson's choice helps, sometimes unconsciously, 
to lay stress on this contrast. 

(1) Mr. Johnson’s book is a well-written and, 
within limits, a scholarly work. It is the more 
necessary to explain its intention. It describes 
the scientific, mainly the astronomical, literature 
of the period. The material is drawn from the 
English printed books to be found in libraries, 
particularly the Huntington Library. It is a biblio- 
graphical study for use as a background to the more 
general literature of the times. But references to 
this great literature are few and mainly incidental. 
On the other hand, no very satisfactory picture of 
the scientific history of the time emerges. For 
that a more intimate knowledge and a stronger 
sense of proportion would have been required. 

The first half-century is pre-Copernican. The 
infusion of Hellenic culture denoted by the 
Renaissance is scarcely more important than its 
immediate diffusion by the printing press. In 
relation to science the main influences were three- 


fold. That of Aristotle waned almost continuously. 
The second may perhaps be indicated by the 
Pythagorean tradition, which continued in force 
long enough to number Kepler among its adherents. 
Taken in a broad sense, this includes the work of 
the Greek mathematicians, and is associated with 
the Platonists, though the obscurities of the 
‘Timeus”’ suggest clearly that Plato himself was 
& very poor geometer. Finally there was the 
‘‘Almagest’’, together with the Alfonsine tables. 
But as there must have been few capable of under- 
standing the nature of Ptolemy’s great work, it 
seems to have been commonly replaced in popular 
estimation by a wretched Aristotelian travesty. 
The writings of the Oxford school of the time of 
Roger Bacon remained available generally in manu- 
script form only. Still, they were not without effect. 

There is evidence that a fairly general interest 
was taken in England in these various factors from 
the past in forming a scientific judgment. Then 
came the “De Revolutionibus”, followed by the 
Prutenic tables of Reinhold. The general views of 
Copernicus were readily assimilated by Robert 
Recorde, a fine Greek scholar, textual critic and 
mathematician. Tables were reproduced by John 
Feild. But ready as was the response to new ideas, 
the scientific value of the reaction seems easily 
over-estimated. When a work of this particular 
kind is in question there are three distinct elements 
in the appreciation of it. There is the simple idea, 
here a heliocentric theory in the vaguest sense, 
which many people with open minds can under- 
stand. A much smaller number can understand 
the resulting tables and use them. But the number 
who can penetrate to the inner spirit of the work 
is always small indeed. In this case the response 
scarcely went beyond the first class. The Aris- 
totelians remained entrenched. The energies of a 
most active age in England were otherwise directed. 
There were no astronomers to make systematic and 
purposeful observations, and the mathematicians 
were left without straw to make bricks. The fine 
sentiments of the period, which are not wanting, 
rather serve to emphasize its scientific immaturity. 

Mr. Johnson has chosen the reaction to the 
Copernican theory as a touchstone of scientific 
progress in his period. A truer estimate of that 
theory seems therefore to be necessary. Now 
Copernicus was a great man undeniably, and it is 
right that history should err in its estimates of 
great men on the side of generosity. But in this 
case it is not easy to do so without doing injustice 
to two far greater men, Ptolemy on one side and 
Kepler on the other. The “De Revolutionibus’’ 
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is in the strictest sense a derivative work. Stripped 
of all detail and represented for the popular taste 


as a heliocentric theory, it is a reincarnation of 


Aristarchus of Samos, as Robert Recorde observed. 
With the detail restored, it is a geometrical trans- 
formation of the “Almagest’’ so slavish in its 
imitation that the claim to be considered a true 
heliocentric theory must be abandoned. The only 
true begetter of such a theory was Kepler. More- 
over, the period during which the work of 
Copernicus can be said to have had a scientific, 
as opposed to a popular or archeological, value, 
is limited to sixty-six years, 1543-1609, after which 
it was superseded by the “Astronomia Nova’’. 

It may be well to indicate where the real great- 
ness of Copernicus lay. To the Arabian astronomers 
belongs the credit of preserving the ‘“Almagest’’. 
But their creative powers were limited. The utmost 
they could do was to use the work, and their 
highest efforts are embodied in the Alfonsine tables. 
The first man who could see to the core of the 
work, understand its mathematical devices and 
adapt them to another form, was Copernicus. For 
this all honour is due to him, though the weapon 
he fashioned, when applied to the computation 
of an ephemeris, had exactly the same range as 
Ptolemy's, no more and no less. 

When he enters on the seventeenth century and 
approaches the date of Newton’s birth, Mr. 
Johnson’s account seems to become less satis- 
factory, certainly as a commentary on the true 
scientific history of the time. The rival theories 
are now those of Copernicus and Tycho Brahe. 
The work of Galileo had an immediate popular 
appeal. Here it may be noted that the funda- 
mental problem of astronomy was ultimately 
solved without the aid of the telescope. Galileo’s 
more important contribution was made to the 
foundation of dynamics. But as judged by the 
material to which Mr. Johnson has had access, the 
state of the public mind seems to have become 
more confused on scientific questions than in the 
previous century. For some reason he is par- 
ticularly severe on Francis Bacon. Bacon as a 
man had his faults, no doubt. But in so far as he 
embodied the philosophical ideas of his time in a 
supreme degree, Mr. Johnson should surely have 
found more satisfaction in revealing the background 
from which they were drawn than in imputing 
a lack of originality. The estimate of ““‘Baco Veru- 
lamius’’ formed by Huygens was very different. 

(2) The first instalment of Kepler’s works to 
be newly published is the third volume of an 
edition which is destined to supersede that of Frisch 
(Frankfurt, 1858-71). The “Astronomia Nova” 
may be counted one of the three greatest works 
on astronomy, the other two being the ‘“‘Almagest”’ 
and the “Principia’’. It is impossible, with the 
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volume at hand, to resist quoting the words in 
which a true heliocentric theory was first stated 
Ad Physicas vero causas motuum indagandas 
primus gradus fuit, ut demonstrarem, concursum 
illum Eccentricorum non alio loco (prope Solem) 
contingere, quam in ipsissimo centro corporis Solaris, 
contra quam Copernicus et Braheus crediderant 


And in the margin : 

Primus ad eas gradus factus. In unico centro 
corporis Solaris concurrere omnium sex Eccentri 
corum plana. 

In a short space it is only possible to allude to 
one point, but it seems an interesting one. The 
book when it appeared was far in advance ot its 
age, and few were capable of understanding it In 
the editorial appendix (p. 459) it is mentioned that 
twenty-three years after its publication Galileo 
denied that there was any certain knowledge of 
the theory of the planets. But this is not all. In 
a note (xix, p. 258) on the problem of planetary 
tables, written for the Paris Academy of Sciences 
in 1667, Huygens shows no greater understanding 
of the position. The names of other astronomers 
in the same case are mentioned by Montucla 

In England, events took a different course. In 
the years 1606-9, Thomas Harriot was in communi- 
cation with Kepler. The letters are extant and 
may be the occasion of some future reference when 
a later volume of this edition appears. This corre. 
spondence is mentioned by Mr. Johnson. That 
Francis Bacon, writing about 1612, betrays an 
ignorance of Kepler’s laws of planetary motion 
seems scarcely surprising in the circumstances or 
a fair subject for reproach. But how far biblio- 
graphy and history can stand apart is illustrated 
by the fact that no mention is made in Mr. John- 
son’s book of Jeremiah Horrocks (d. 1641). The 
nearest contact is through Samuel Foster, whose 
name occurs in a list of Gresham professors of 
astronomy. Now Foster was in correspondence 
with Horrocks. The omission can no doubt be 
justified on technical grounds, but it is fatal to 
any true picture of the times. For Horrocks, alone 
of all his contemporaries, had the proper apprecia- 
tion of what Tycho Brahe and Kepler had done, 
and his boyish enthusiasm made him a unique 
figure in the history of science. Dying almost as 
soon as he had reached his majority, he can stand 
in the line Kepler—Horrocks—Newton for all 
time. As Kepler had stated the laws of undisturbed 
motion, so Horrocks approached the problem of 
perturbations both in lunar and planetary theory 
with perfect insight. To a mathematician like 
Newton the rest was a logical conclusion. Great 
credit is due to Gilbert as a pioneer in experiment, 
but some of the deductions drawn from his work 
on magnetism seem to have been quite illogical 
and misleading. Here again Horrocks brushed 
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away with effortless ease the magnetic cobwebs 
which Kepler had picked up from Gilbert. 

(3) When vol. 18 of the monumental edition 
of the works of Huygens appeared, it seemed as 
if the stream of rich material was at last beginning 
to show signs of exhaustion. The end cannot be 
far distant. But the latest volume with its admir- 
able editorial notices returns to a level of interest 
certainly not below the average. It contains the 
classical ‘“Traité de la Lumiére’’, surely one of the 
most beautiful memoirs on a physical subject ever 
written. This alone is enough to give distinction 
to the volume in which it appears. An antecedent 
fragment, here reproduced in facsimile, is headed : 

‘EYPHKA 6 Aug. 1677. Causam mirae re- 
fractionis in Crystallo Islandica’’, and the exulta- 
tion in the discovery of ellipsoidal waves seems 
entirely justified. Huygens returned from The 
Hague to Paris in the following year, and the 
substance of the ‘Traité’’ was delivered to the 
\cademy in a series of discourses. Publication 
was delayed until 1690, with some idea of preparing 
a Latin text. It would seem that Huygens had 
less than Kepler’s facility in that tongue. A change 
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of fashion was beginning to set in, though the 
practice survived to the days of Gauss and Bessel. 

The fate of Huygens’s ideas on physical optics is 
well known. The interval from Huygens to Fresnel 
has some analogy to that from Kepler to Newton, 
and it was even longer. As the failure to appreciate 
the significance of Kepler’s great work has already 
been noticed, it may be remarked that, after 
making the personal acquaintance of Newton in 
1689, Huygens accepted the theory of elliptic 
orbits, even for comets. 

This volume, which contains the contributions 
of Huygens as an academician at Paris, covers 
the whole range of mechanics and physics as now 
understood. It is a mine of information on the 
state of science in the latter half of the seventeenth 
century, and it gives a singularly complete picture 
of the mind of this great man. The intellectual 
heir of Descartes, the influences impressed in 
youth persisted through his life. How they led 
him, and how far his natural independence 
triumphed over inherited prejudice, can be studied 
and fairly seen in this single volume of his works. 


H.C. P. 


Quantum Theory in Chemistry 


Einfiihrung in die Quantenchemie 

Von Prof. Dr. Hans Hellmann. Pp. vii + 350. 
(Leipzig und Wien: Franz Deuticke, 1937.) 20 
gold marks. 


| IRAC has said, “The general theory of 

quantum mechanics is now almost com- 
plete. The underlying physical laws neces- 
sary for the mathematical theory of a large part 
of physics and the whole of chemistry are thus 
completely known, and the difficulty is only that 
an exact application of these laws leads to equa- 
tions much too complicated to be soluble. * 
How then is it possible to have a quantum 
chemistry ? Must the chemist for ever wait on the 
pleasure of great calculating machines before he can 
get a new insight into the underlying philosophies 
of his subject, or must he acquire a mathematical 
equipment which would only enable him to play 
about on the fringe of quantum chemistry ’ 

Bohr’s theory of atomic structure was in its 
mathematical dress difficult for the chemist, and 
it seemed impossible to base a mathematical theory 
of valence upon it. Yet G. N. Lewis, by introducing 
a beautiful and simple conceptual picture, provided 
the chemist with a framework into which he could 
fit—mosaic-like—the ‘irreducible stubborn facts’ of 
chemistry, thereby giving a new meaning to them. 





The ineffectual behaviour of Hamlet was due 
to the fact that out of the disconnected fragments 
of experience he chose no pattern or framework ; 
and theoretical chemistry is in danger of becoming 
incoherent for lack of a guiding pattern. Again 
the time has come when chemists need a conception 
——based upon modern quantum mechanics—which 
will unify and co-ordinate chemical phenomena in 
the same way as did the conceptions of G. N. 
Lewis. Fortunately there are, in the hands of a 
few, guiding patterns and frameworks into which 
it is possible to set large sections of chemical 
phenomena and to see them with new meaning and 
new insight. The conceptions and methods of such 
frameworks are described and discussed by Prof. 
Hellmann in the monograph now under notice. 

It is necessary that these methods of thought 
should not remain with the few active workers in 
this field ; they should rather be an integral part 
of the equipment of all chemists. .It is not sufficient 
to graft these new conceptions on to old ideas as 
reservations and restrictions to be borne in mind 
while continuing to use older methods. We feel 
that this monograph is an excellent beginning in 
the presentation of such underlying principles of 
quantum chemistry. 

The two main methods of approximation to the 
study of valence problems are presented in great 
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detail. These two schemes—one, the homopolar 
or bond eigenfunction method associated with 
the names of Heitler, London, Slater and Pauling ; 
the other, the method of molecular orbitals de- 
veloped by Lennard-Jones, Hund and Mulliken— 
already provide a means of describing and ex- 
plaining the valence behaviour of large groups of 
chemical substances. Nor are all the successes 
confined to the relatively simple chemical com- 
pounds—the theory of resonance in conjugated 
compounds has had great influence on the 
theories of the stability and reactivity of organic 
molecules. 

Another field in which the appearance of quantum 
concepts has led to new understanding and fresh 
impetus is that of chemical reaction kinetics. In 
this book the basis of the work of Eyring and his 
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school on one hand and of Polanyi on the other js 
very fully discussed. One chapter is devoted to 
the application of these conceptions to the semi. 
empirical calculation of activation energies and to 
the calculation of absolute reaction velocities 

“Einfiihrung in die Quantenchemie”’ is filling a 
real need. For those who are able to use the 
mathematics of the approximate methods of 
quantum chemistry, this monograph with its very 
full bibliography is an admirable introduction. On 
the other hand, by collecting in one place and 
correlating the various methods which have heen 
used in quantum chemistry, this book may enable 
readers to find a conceptual structure which will 
give rise to a new co-ordination of chemical 
phenomena in a form which can be understood 
and handled by non-mathematicians. 





Mathematics for Technical Students 


(rt) Calculus 

By Prof. Herman W. March and Prof. Henry C. 
Wolff. (Modern Mathematical Texts.) Pp. xvii + 
424. (New York and London: McGraw-Hill 
Book Co., Inc., 1937.) 15s. 


(2) The Elementary Theory of Operational 
Mathematics 

By Prof. Eugene Stephens. (Electrical Engineering 
Texts.) Pp. xi+ 313. (New York and London : 
McGraw-Hill Book Co., Inc., 1937.) 21s. 


(1) “| bond of union among the physical 

sciences is the mathematical spirit and 
the mathematical method which pervade them.”’ 
Thus in their admirable text-book, Profs. March 
and Wolff endeavour to develop the fundamental 
principles of the calculus which play so important 
a part in the physical sciences, and to lay the 
emphasis upon the mode of thought so that even 
though the student may forget the details of the 
subject, he will continue to apply these funda- 
mental modes of thinking in his later scientific or 
technical career. 

While the needs of technical students have been 
foremost in the minds of the authors, the book is 
equally adapted to others. For, in the opinion of 
Profs. March and Wolff, mathematical courses for 
technical students and for the students of pure 
science do not materially differ. Both classes of 
students profit by the type of study that is 
assumed to be adapted to the other class. 

The book is not divided into two separate parts 
devoted to the differential and integral calculus 
respectively. Integration with the determination 
of the constant of integration and the definite 
integral as the limit of a sum, are given 


immediately following the differentiation of algebraic 
functions, and before the differentiation of the 
transcendental functions. Thus many of the most 
important applications of the calculus occur early 
in the course and constantly recur. Further, by 
this arrangement the student is in a better position 
to pursue courses in physics and mechanics 
simultaneously with the calculus. 

(2) In electrical engineering, the algebraic 
method as an aid to the simplification of work 
with the differential equations and _ integrals 
encountered in mathematical physics, has only 
been partially appreciated hitherto. The text of 
Prof. Stephens’s book on the elementary theory 
of operational mathematics is an attempt both to 
search out the history of these methods and to 
codify the set of theorems found. Owing to the 
fundamental character of the methods used, the 
book will probably be of interest to the mathe- 
matician ; but the author is careful to point out 
that it is written primarily for ‘‘all those who live 
and work to make mathematics useful to mankind, 
because of the beauty and simplicity of the opera- 
tional forms and because of their wide application 
to the daily tasks of teachers and workers in 
engineering schools and industrial laboratories’’. 

The essential nature of the method here pre- 
sented consists of: (1) ‘algebraizing’ the operators 
of the differential and integral calculus; (2) 
simplifying the algebraic forms thus obtained ; 
and (3) re-interpreting the resulting forms as 
operators which are then found to be easier to 
use than the original ones. Wherever the methods 
are not rigorously justified, reference is made to 
“The Theory of Linear Operators’’, by H. T. Davis : 
and a very extensive bibliography is provided. 
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Der Chemie-Ingenieur : 
ein Handbuch der physikalischen Arbeitsmethoden 
in chemischen und verwandten Industriebetrieben. 
Herausgegeben von A. Eucken und M. Jakob. Band 
3; Chemische ‘Operationen. Teil 1: Physikalisch- 
chemische und wirtschaftliche Gesichtspunkte fiir 
die durchfihrung chemischer Operationen. Heraus- 
gegeben von A. Eucken. Pp. xvi+564. (Leipzig : 
Akademische Verlagsgesellschaft m.b.H., 1937.) 52 
gold marks. 

HIS book is the first part of volume 3 of a well- 

known work on chemical engineering under the 
editorship of Eucken and Jakob, the former of whom 
in the opening chapter of this book considers the 
determination of the maximum output from the 
point of view of chemical equilibrium, both of 
homogeneous and heterogeneous systems under 
constant conditions of temperature, as well as the 
thermodynamics involved and practical applications 
thereof. 

The first part of the second chapter is from the 
pen of H. von Dohse, and is concerned with the sub- 
ject of the velocity of reaction particularly in homo- 
geneous systems and where catalysts are present. 
K. von Fischbeck, who is responsible for the second 
part of this chapter, has treated the subject of the 
reaction velocity in heterogeneous systems such as 
may arise in the burning of coal, decomposition of 
salts and between compact bodies. 

Responsibility for the last section of this chapter 
is taken by G. von Danikohler, who has considered 
such subjects as the influence of diffusion, flow and 
heat on the yield in reactions carried out on an 
industrial scale. 

Involving as they do the application of the prin- 
ciples of physical chemistry to industrial problems, 
the treatment of the aspects discussed in these 
chapters is quantitative as well as qualitative, and 
numerous references are made to much recent work. 

Not of least interest and importance to the chemical 
engineer and industrialist is the cost of the various 
operations involved in the manufacture, packing and 
selling of his product, an important subject which 
is discussed in Chapter iii by L. von. Meyer, who, 
realizing the variations which may be introduced, 
has wisely stressed the general principles involved. 

The book is uniform with the parts of volumes | 
and 2, and contains much useful and valuable in- 
formation relating to the transfer of a process from 
the laboratory to the industrial scale, which should 
be of assistance to the chemical engineer and industrial 
chemist. 


The Bantu-speaking Tribes of South Africa: 
an Ethnographical Survey. Edited for the (South 
African) Inter-University Committee for African 
Studies by I. Schapera. Pp. xv +453+24 plates. 
(London : George Routledge and Sons, Ltd., 1937.) 
21s. net. 
N view of the increasing importance of native 
policy as a factor in determining the future of 
British and Mandated Africa, it is essentially desir- 
able that accurate information about the native 
should be available in a readily accessible and easily 
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assimilable form. For this purpose this volume is in 
every way admirable. The life of the Bantu-speaking 
peoples of South Africa is described from every side 
as lived before modification by European contacts. 
Each chapter is written by an acknowledged expert 
among South African anthropologists. Among those 
dealing with the more general questions, Prof. Ray- 
mond Dart writes on racial origins and Dr. A. J. H. 
Godwin describes the geographical environment, 
while Dr. N. J. van Warmilo deals with grouping and 
racial history. Dr. C. M. Doke is responsible for the 
account of language and Mrs. Hoernlé analyses their 
social organization and records their magical and 
medical practices. The other aspects of native life 
and culture are covered by writers of equal authority ; 
the editor himself has been responsible for economics, 
politics, and law and justice. 

It is unnecessary to enter further into detail. The 
name of the editor is a sufficient guarantee that 
nothing which is essential to give the layman a 
comprehensive view of South Africa Bantu culture— 
using the term in a broad sense—has been omitted. 
The special merit of the book, however, is that not 
only does it deal with the native of South Africa as he 
was, but it also gives objectively, and impartially, be 
it said, an adequate account of present-day con- 
ditions—the native as he is, after contact with 
European civilization and now that he has become 
a ‘problem’—information that is essential, if we in 
Great Britain are to understand what is involved in 
the difficulties which the people of the Union of 
South Africa have to solve. Here Prof. Schapera, Dr. 
Monica Hunter, and the colleagues who have collabo 
rated with them are guides whose scientific detach- 
ment is above suspicion of political bias. 


Light: 
Principles and Experiments. By Prof. George 5S. 
Monk. Pp. xi +477. (New York and London: 
McGraw-Hill Book Co., Inc., 1937.) 30s. 
‘ e is a rapid increase in the number of 
elementary treatises on light intended to serve 
the needs of the student of a good pass or first year 
honours grade. Prof. Monk’s book is of this standard. 
It provides a very well balanced course of geometrical 
and physical optics in which the emphasis is, natur- 
ally, on the physical side. The fundamentals of the 
subject are carefully developed and expounded, and, 
though the treatment is relatively elementary, 
intensity-distribution problems receive due considera- 
tion, and there are concise but comprehensive 
chapters on spectra, light and material media, the 
effects of magnetic and electric fields, and the eye 
and colour vision. The geometrical part contains a 
useful discussion of the cardinal points of an optical 
system developed on classical lines, apertures, 
aberrations, photometry and instruments. About 
seventy pages are devoted to a series of twenty-three 
laboratory experiments, ranging from the focal 
lengths of simple lenses to the optical constants of 
metals. 
The book forms an excellent introduction to a more 
specialized treatment for students in an honours 


grade. A. F. 
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Natural and Artificial Rubber: the Elasticity of Long-chain Molecules 
By Prof. H. Mark, University of Vienna 


INTRODUCTION 


[HE elasticity of rubber and related substances 

is not of the same kind as the elasticity of 
steel or glass, but seems more to possess the nature 
of the elasticity of gases. This may appear strange, 
because we are accustomed to regard rubber as a 
solid body, but as a matter of fact technical men 
have since long realized this peculiar relationship. 
Hence they nearly always use rubber or rubber-like 
material in conjunction with air, when they try 
to produce a high elastic combination as a ball, 
a tube, a tyre, etc., but they never combine soft 
rubber with metals or other solid bodies. Only 
hard rubber is used in this field. Our technical 
experience so far can be summarized thus: soft 
rubber is best used in conjunction with gases, hard 
rubber with solid bodies. 

It may be very surprising that recent research 
work in the field of high molecular substances 
has shown, indeed, that the elasticity of soft rubber 
is based on exactly the same fundamental effect 
as the elasticity of gases, while on the other hand 
the elastic properties of hard rubber are closely 
related to those of metals or other solid bodies. 

We have well-founded ideas on the elastic 
behaviour of normal crystals, and we know that 
the single atoms or ions oscillate around equilibrium 
positions, which are shifted when we extend the 
crystal elastically. The energy which enters in 
this way in the lattice represents the elastic 
energy of the sample; this is the cause of the 
experimentally observed fact that a normal crystal 
cools during rapid extension and heats during 
rapid relaxation. On the other hand, soft rubber 
heats during rapid extension and cools down when 
it is rapidly relaxed, while hard rubber shows the 
same behaviour as normal solid crystals. 

All these facts show that we have to look for 
quite a different mechanism when we want to 
explain the high reversible elasticity of soft rubber 
and a number of analogous substances, which are 
grouped together under the title ‘synthetic rubber’, 
but may be built up from substances chemically 
quite different. Searching for such a new explana- 
tion, we have first to note that all bodies with 
characteristic rubber-like elasticity have one 
common property, namely, they are built up of 
long chain-like molecules, every one of which 
consists of some hundred members and every one 
of which shows a remarkable internal flexibility. 
Substances built up of long thread-like molecules, 
so-called main-valence chains, play an important 


part in the constitution of organized mai‘ter, 
There are rubber, proteins, cellulose, chitin, starch, 
etc. Synthetic products of the same molecular 
type are the well-known high polymeric substances 
such as polystyrene, buna, duprene, sowpren, 
thiokol, perdurene, etc. Always, when the long 
chains are flexible, as is the case with rubber, 
proteins, buna, duprene, thiokol, sulphur, cte., 
we get typical rubber-like elasticity, while in the 
case of more or less stiff chains—cellulose, chitin, 
polystyrene—we get plastic materials, which may 
be used technically as artificial resins. 

We have therefore to put the question: What 
particular properties have long flexible chain-like 
molecules ? 


BEHAVIOUR OF A SINGLE CHAIN-MOLECULE 
Starting from very simple assumptions, we 
study an isolated chain-molecule of the type 
CH,.CH,.CH, CH,.CH,.CH,, 


_ —— 


n C-atoms 


n being a number between 100 and 10,000. We 
are quite aware that our results must be prelim- 
inary, because rubber does not consist of one 
single chain of this type, but contains many such 
chains substituted with methyl groups and linked 
together by secondary valences. 


-—-L fr max. 


n=-9 
Fig. 1. 


Bragg’s experiments show that the length of 
every carbon linkage is 1-45 A. and _ stereo- 
chemistry teaches us that the angle between two 
valencies is 109°, and that, around every linkage, 
free or nearly free rotation has to be assumed. 
When we stretch the molecule we get a chain of 
the length 


L = (n — 1). lsin 5 Wasa 


the shape of which is shown in Fig. 1. The distance 
between the first and the last atom of the chain 
represents the maximum possible distance which 
can be produced between these two atoms, and 
can be realized only in the way represented by 
Fig. 1. 
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But when we prescribe for the distance between 
the first and last C-atom another value r such that 
r< Tr max 
it is easily seen that we can obtain this distance 
in many different ways. According to the flexibility 
of the chain, we are free to fold it together in 
different ways, so that the distance between the 
ends is just r. To every given r belongs a certain 
number of possibilities, realizing this value in 
geometrically different ways. This reminds us 
rather closely of the Boltzmann statistics of an 
ideal gas, where we also have to enumerate the 
possibilities of microscopic realization for one 
given macroscopic state. In our case the macro- 
scopic state is the fixed distance r between the 
chain-ends, and the different possibilities or aspects 
are afforded by the different shapes of the chain, 
all of which give the same distance between the 
ends (compare Fig. 2). 


JANA NASON’ 


n 17 


r< T max 


Fig. 2. 


These considerations invite us to assume that 
a chain-like molecule, being in thermodynamical 
equilibrium with its surrounding—getting from 
all directions at random thermal impulses—will by 
itself always appear in that state which has the 
greatest number of aspects. This means nothing 
else but the application of Boltzmann’s ideas to 
the case of a single chain-like molecule. When we 
have the extended chain and allow it to be in free 
contact with its surroundings, it will try to increase 
its number of possible states, that is, to reach a 
higher statistical probability. This is certainly not 
the extended state, because that has the realiza- 
tion number one. It will be another state, in 
which the ends of the chain are nearer together 
than in the case shown in Fig. 1. That means 
nothing else but that the extended chain will 
contract by itself, as an ideal gas expands by itself, 
because the number of aspects increases with 
increasing volume of the gas. On the other hand, 
when we want to extend the contracted chain, we 
have to bring it in a less probable state. Accord- 
ing to the general laws of thermodynamics, this 
is only possible if one puts work into the system, 
and this work is used to extend the elastic chain. 

It is seen, therefore, that the contraction of an 
extended piece of rubber is not due to the action of 
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molecular forces but to the thermal movement of the 
single members in the different chain molecules 
which build up the sample. Exactly in the same 
way, the pressure which an ideal gas exerts on 
its wall is not due to forces but to the thermal 
movement of the single molecules. It is very 
significant that in both cases thermodynamics 
requires that with increasing temperature the 
effect should increase. In fact, it has long been 
well known that the pressure of an ideal gas is 
proportional to the absolute temperature, and it 
was a very important observation made inde- 
pendently by K. H. Meyer, to whom we owe 
the new development on this field, and L. S. 
Ornstein that the elasticity of rubber also increases 
with the temperature. 

It is not very difficult to put all this in formule, 
which was done by E. Guth some years ago. 
To every prescribed distance r between the 
ends of the chain belongs a certain number of 
realization possibilities. It can be calculated by 
the laws of probability. One finds the probability, 
W, that a chain with » members each of the 
length 1, combined together by a valence angle «, 
should give a distance r between its first and last 
atom is given by: 


> : 2,2 
W(n, l, a, r)r*dr /® ; - je XP (- =) rdr. 
7 Mm ° =n, 


I? It l + cos = 


a 


1 — cos x (1) 
When we regard this as the statistical probability 
function of our system, we may define the entropy 
of a single chain by the well-known Boltzmann 
expression, 

S = klog W, (2) 
and can derive from the entropy all properties of 
the substance. It is well known that in the theory 
of ideal gases the pressure can be calculated from 
the entropy by the formula 


as 
p= +( ) ie 
av) » 


When we put in this equation the entropy of an 
ideal gas, we get the fundamental equation of state 


pV = RT. 
In very close analogy to this we can put for our 
chain molecule the relation 


ou wee 
aal) » 


o = tension or stress. (3) 
$l = extension. 
Taking (2) for S and (1) for W, we get the equation 
of state for our system. In this way we obtain : 


3 1 — cosa al, (4) 


oc . —— ° 
nl? 1 + cosa 
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which is nothing else than a theoretical expression 
for the extension curve of a single flexible molecular 
chain in thermodynamical equilibrium with its 
surroundings. 


APPLICATION OF THE THEORY 

It is interesting to note that experiment is in 
very fair agreement with these ideas. We have 
already mentioned the experiments of K. H. Meyer 
and L. 8. Ornstein, which show the fundamental 
fact that the elasticity of rubber increases with 
increasing temperature. Other measurements due 
to L. Hock and to P. A. Thiessen show that the 
thermo-elastic properties of rubber do not at all 
contradict the ideas of statistical elasticity. The 
relation (4) contains the number n of the chain- 
members, which is closely connected with its 
molecular weight. In fact, W. Kuhn, to whom we 
owe very interesting calculations on this field, was 
able to derive the average molecular weight of 
rubber starting from its modulus of elasticity. He 
got values between 20,000 and 100,000, in very 
satisfactory agreement with other methods earlier 
applied. Another consequence is that the specific 
heat of stretched rubber measured at constant 
length must be different from the specific heat 
measured at constant tension. This also has been 
proved experimentally, and supports the ideas put 
forward in this article. 

To get real quantitative agreement between 
experiment and theory it is necessary to improve 
our model in two directions : 

(1) We have to consider that a macroscopic 
piece of rubber consists of many long-chain mole- 
cules connected together by van der Waals’ forces. 
This means that the molecules are not independent 
of one another, but have the property of 
hindering each other during the extension. 

(2) It is not necessary that the rotation around 
the single carbon linkages in one chain should be 
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really free. There can be some steric hindrance, 
which allows only a certain amount of ‘ree 
rotation. 

Both improvementa are on the same lines by 
which one proceeds from the equation of state of 
an ideal gas to the van der Waals’ equation. 

Our second point is identical with the van der 
Waals’ volume correction, while the first one 
brings into consideration the forces between ‘he 
different molecules. From the theory of gases we 
know that at high pressures and low temperatures 
during the compression of a gas a new phase, 
namely a liquid phase, arises, and that in this 
region an equilibrium between two phases plays 
an important part in the behaviour of the system. 
In very close analogy it has been found that 
rubber also shows at high tensions and low 
temperatures a new phase, namely, the small rubber 
crystals, which were detected by J. R. Katz and 
afterwards were investigated by many other workers. 
Under these conditions, again, an equilibrium 
between liquid and solid rubber determines the 
behaviour of the system. This equilibrium was 
carefully investigated by G. v. Susich and by P. A. 
Thiessen and his collaborators. In gases the con- 
densation process is subject to the Clausius- 
Clapeyron equation, and it is very easy to derive 
from the formule mentioned above a relation which 
corresponds exactly to the Clausius-Clapeyron 
equation and which seems to be in very good 
agreement with the experimental facts found by 
L. Hock, G. v. Susich, P. A. Thiessen and others. 

There is no question that a lot of experimental 
and theoretical work has still to be done before we 
shall be able to survey the whole field of elastic 
extensibility of high-molecular substances, but we 
seem to be on the right path, and many other 
properties, such as the viscosity of high-molecular 
solutions and the dielectric behaviour of long-chain 
dipoles, will be elucidated by such studies. 


Science, Logic and Philosophy * 
By Dr. Harold Jeffreys, F.R.S. 


UCH in current discussion of scientific method 

turns on the ancient problem of idealism 
versus realism. As I understand it, an idealist 
holds that he is inventing a universe for himself 
as he goes along, while a realist holds that there is 
a “universe existing independently of our thought 
and our examination of it’’—to use the words of 
Prof. Dingle—and that what we are doing in 
science is to find out something about this universe. 

*Based on a Iecture given at the University of Leeds on January 31. 


Realism has been severely criticized, and some 
forms of it not too severely. Nevertheless, I do 
not believe that anybody is an idealist. If an 
idealist regards the world as a mere mental con- 
struct of his own, so are other people, being part 
of that world. Hence if an idealist argues with 
other people he must think that he is arguing 
with his own mental constructs, and all discussion 
should be futile for him. So far as my observation 
goes, people that call themselves idealists are at 
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least as argumentative as the rest of mankind ; 
whereas if their belief was genuine I should have 
expected them to retire into a state of psychotic 
jsolation. 

The great difficulty about idealism is that 
ever\ idealist must have his own separate idealism. 
if A and B are idealists, A thinks that he has 
invented B and vice versa. The relation between 
them is that between ‘Alice’ and the ‘Red King’ ; 
but while Alice was willing to believe that she 
was imagining the King, she found the idea that 
the King was imagining her quite intolerable. 
This fundamental asymmetry makes it quite 
impossible for two idealists to agree. They may 
support idealism in similar forms of words, but 
each is advocating his own particular idealism, 
which is flatly contradictory to the other’s; and 
if they think that they agree they must have 
used some other principle. 

Nevertheless, idealism contains an important 
principle recognized by Karl Pearson’, that any 
person’s data consist of his own individual ex- 
periences and that his opinions are the result of 
his own individual thought acting on those ex- 
periences. Any form of realism that denies this is 
merely false in fact. A hypothesis does not exist 
until some one person has thought of it; an 
inference does not exist until one person has 
made it. We must and do in fact begin with the 
individual. But early in life he recognizes groups 
of sensations that habitually occur together, and 
in particular he notices resemblances between 
those groups that we, as adults, call observations 
of oneself and other people. When he learns to 
speak he has already made the observation that 
sounds belonging to these groups are habitually 
associated with other groups, and has inferred the 
rule that we should express by saying that par- 
ticular things and actions are denoted by particular 
words; and when he himself uses language he 
has generalized the rule to say that it may be 
expected to hold for future events. 

The use of language accepts the principle that 
generalization from experience is possible; and 
this is far from being the only such generalization 
made in infancy. But if we accept it in one case 
we have no ground for denying it in another. But 
he also observes similarities of appearance and 
behaviour between himself and other people, and 
as he is associated with a conscious personality it 
is a natural generalization to suppose that other 
people are too. Thus the departure from primitive 
solipsism is made possible by admitting the pos- 
sibility of generalization. Further, it abolishes the 
asymmetry between different people, and it is 
possible for them to understand and agree with 
each other simultaneously, which appears to be 
quite impossible for two idealists. But it does not 
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say that nothing is to be believed until everybody 
believes it. The situation is that one person makes 
an observation or an inference; but this is an 
individual act. If he reports it to anybody else 
the second person must himself make an individual 
act of acceptance or rejection ; all that the first 
can say is that, from the observed similarities 
between himself and other people, he would expect 
the second to accept it. The facts that organized 
society is possible and that scientific disagreements 
tend to disappear when the participants exchange 
their data or when new data accumulate are con- 
firmation of this generalization; but to take 
universal agreement as a primary requisite for 
belief is a superfluous hypothesis, and it cannot 
be applied in practice. It is impossible for a person 
to ask everybody’s permission before he believes 
anything. 

The need for an understanding of generalization 
is quite fundamental. It is not worth while to 
invent or postulate an object unless we find that 
we can co-ordinate many sensations by doing so. 
The Nautical Almanac’s predictions of planetary 
positions, an engineer’s estimate of the output of 
@ new dynamo, and an agricultural statistician’s 
advice to a farmer about the utility of a new 
fertilizer are all generalizations from experience. 
So are my expectations about the flavour of my 
next meal. Now if our reasoning is restricted 
to traditional logic such inferences are impossible. 
Traditional logic admits only three alternatives 
about any proposition: complete certainty, ab- 
solute denial, or blank ignorance. In pure mathe- 
matics it deals only with logical relations between 
nothing in particular, and is frankly admitted to 
have nothing to do with sensory experience until 
some extra hypotheses are supplied. In applied 
mathematics these are supplied, usually without 
mention of their origin, and results are deduced as 
exact consequences. Thus it is impossible to say 
anything at all until we can say it with certainty. 

Generalizations from experience are not, how- 
ever, made with certainty. To say that they are 
involves the fallacy known in logic as the excluded 
middle term. It appears in accounts of scientific 
method in various forms. Thus it may be said 
that a quantitative law is a description of the 
observations ; but that refers only to the observa- 
tions that have yet been made, and an infinite 
number of laws would fit any finite number of 
observations (*, pp. 37-39). To infer any new 
observation from it we must select a particular law 
from this infinite set ; and without some rule not 
contemplated in traditional logic there is no 
means of making such a selection, or therefore of 
preferring any prediction to any other. Conversely, 
if we say that we learn our laws from experience 
we can avoid the fallacy of the excluded middle 
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only at the cost of admitting that there are valid 
inferences that are not made with certainty. We 
must, in fact, choose between three alternatives. 

(1) Prediction is meaningless: then all prac- 
tical men are wasting their time, the sun may rise 
in the west to-morrow, and human relations that 
depend on people understanding one another’s 
language are impossible. 

(2) Prediction is made deductively, not from 
experience, but from some general principle alleged 
to be logically certain; if experience plays any 
part at all it is only to fill in a few details. This is 
the attitude of many modern theoretical physicists. 
However, their general principles and their results 
differ even within the very limited field of know- 
ledge where they have been applied ; and at the 
most we can regard them only as guesses worthy 
of proper test by experiment. 

(3) Generalizations from experience can be 
valid inferences, but are not made with certainty. 
But in that case traditional deductive logic is 
admitted to be inapplicable to either ordinary 
life or scientific method. 

There are no other alternatives; nobody be- 
lieves the first; the second is very doubtfully 


applicable at all, and has not been applied to 
the fundamental problems ; the third is generally 
accepted, but asserts the inadequacy of deductive 


logic. It demands the notion of a degree of reason- 
able confidence, of which certainty and impos- 
sibility are the extreme possible values; but the 
former, while it may be approached by a general- 
ization or an inference from one, is never quite 
attained. 

The need is indeed obvious without this dis- 
cussion if we consider the kind of inferences that 
we actually draw. Suppose that we measure 
the distance between two points once and get 
18-1 mm.; we measure it again ten times and get 
values from 18-0 mm. to 18-2 mm.; we measure 
another distance ten times and get values from 
17 mm. to 19 mm. What will we infer about the 
distance that we should get in a further measure- 
ment ? Obviously we cannot infer a single exact 
value in any case; but we can say that in the 
second case the next value is very likely to lie 
between 18-0 mm. and 18-2 mm.; in the third it is 
much less likely ; in the first we have no idea at 
all except that the most likely result will be 18-1 
mm., unless we have independent evidence about 
the accuracy of our readings ; if we have not, the 
next observation may depart by any amount. 
Everybody that has ever made observations is 
fully aware of these facts. Very few, however, 
have grasped the consequence, that any theory of 
inference that can make only exact predictions 
or none at all is for that reason inadequate. We 
must have a theory that deals with the probability 
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of variations of different amounts. Meanwhile | 
shall use the adjectives “naive” to denote any 
theory, whether realist or idealist, that maintains 
that inferences are made with certainty, and 
“critical” for one that admits that they are not, 
but nevertheless have validity. 

Again, suppose that we repeat the second and 
third of the above series of measures a day later, 
and get in each case an average value of 17-5 mm, 
Are we to say that this is a variation similar to 
what we have already found, or that the distance 
has changed ? Evidently in the third series it is 
more likely to be of the old type than in the 
second ; but where are we to draw the line! In 
neither case can we assign any definite value and 
say that any discrepancy less than this is certainly 
of the kind that we have already had and that 
any larger one certainly represents a change of 
distance. Yet we must draw some sort of a line 
somewhere, even though we cannot be sure of 
drawing it in the right place. Such problems are 
of everyday occurrence ; but traditional logic has 
nothing whatever to say about them. That does 
not say that they cannot be treated mathematic. 
ally ; it is perfectly possible to generalize mathe. 
matics to give it greater elasticity, and modern 
physicists have done much in that direction. They 
have, however, shown a curious reluctance to 
recognize the inadequacy of traditional logic itself, 
being apparently saturated with the naive realistic 
ideas of applied mathematical teaching. Yet 
traditional logic denies the possibility of learning 
from experience, and it is right if we restrict this 
to mean learning with certainty ; if we believe 
that we can learn from experience it must be with 
different degrees of probability. 

The notion of probability as a statement of a 
degree of reasonable confidence goes back at least 
to James Bernoulli, and is quite explicit in the 
works of Bayes, Laplace, and a number of other 
writers. Other definitions have been attempted, 
but they all lead either to the introduction of 
superfluous postulates or are insufficiently general 
to cover the ground. I mention only one. Some 
writers speak of ‘mathematical probability’ as 
meaning simply that if there are n possible results 
of a trial and m of them include the event con- 
sidered, the probability of the event is m/n. (See, 
for example, the series of reviews in NATURE of 
January 8, p. 55.) In earlier works, such as those 
of Laplace, this was stated with the proviso 
‘provided that all the ways are equally likely’. 
Thus it was not a definition of probability, since 
the notion occurred in the statement; it was a 
rule stating how to estimate probabilities in certain 
circumstances, the idea of probability itself being 
taken as already understood. If the proviso is 
dropped, however, we find that the ‘mathematical 
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proba bility” of a coin coming down heads is } 
even if it has been loaded with lead on one side 
and has already given ten heads in succession. 
The definition is simply a concession to traditional 
logic and discards the essence of the matter ; and 
traditional logic admits no compromise. It says 


that the result of a trial, or of any number of 


trials, is simply unknown and there is no more to 
be said. 

The question is, then, can we construct a mathe- 
matical theory of probability, in the ordinary sense 
of the term, that will be consistent, and will 
meet the requirements of scientific procedure—and 
incidentally of ordinary life? It turns out that 
we can. 
the probability of a proposition, given the data ; 
we need the postulate that such probabilities can 
be arranged in an order*, and a few minor postu- 
lates and conventions that make it possible to 
assign numbers in a one-one correspondence to 
probabilities**. The principle of inverse prob- 
ability follows as a theorem, and enables us to 
compare the probabilities of different hypotheses 
on the same data. The results are consistent in 


the sense that if we compare the probabilities of 


two hypotheses at any stage of our knowledge, 
and other information is afterwards attained, the 
ratio of the final probabilities will be the same in 
whatever order the new pieces of information are 
taken into account. (It is known that complete 
consistency cannot be proved even for pure 
mathematics.) Inconsistency can arise if we speak 
of the probability of a proposition without refer- 
ence to the data, which is still liable to be done 
on account of an inadequate notation that does 
not mention the data explicitly; but with a 
correct notation (due in principle to W. E. Johnson) 
no such trouble can arise. The essential point is 
that to say that we can learn by experience is the 
same as saying that the probability of a proposition 
is a function of both the proposition and the data. 
With this theory we can proceed to discuss what 
confidence we may attach to hypotheses, given 
observed data, if we are to follow consistent rules, 
and not to have different standards of validity 
depending, say, on whose hypothesis we are dis- 
cussing. 

Ordinary and scientific reasoning both admit 
learning from experience and therefore recognize 
the inadequacy of deductive logic; and every- 
body admits the significance of the statement “on 
data r, p is more probable than q’’. Different 
people may disagree in particular cases about 
which is the more probable, but they agree that 

* The postulate is actually that “‘on data r, p is more probable than 
q'' has a meaning and that this relation is transitive ; when a practical 
statistician gives advice on the “‘best’’ way to proceed in order to 
achieve a desired result, he is assuming that “‘p is more probable on 


data ¢@ than on data r’’ has a meaning. But the latter can be proved 
from the other postulates and need not be taken as a separate postulate. 


The fundamental idea is simply that of 
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the statement has a meaning. We start with the 
agreement and postpone consideration of the 
differences. It turns out that they can be attributed 
either to incomplete working out of the results 
(which can happen in pure mathematics) or to 
allowing our beliefs to be influenced by our wishes. 
Science has got on fairly well without any formal 
statement of its principles, but it is definitely 
advantageous in practice to have such a statement, 
which will at least allow these complications to be 
placed where we can see them and may possibly 
enable them to be removed, since they are perfectly 
capable of being tested ; and on the theoretical 
side it liberates inference from experience from 
the charge of being indistinguishable from a set 
of arbitrary assumptions. It turns out that the 
apparent assumptions are all closely connected 
and that the process is much more coherent than 
might have been thought. 

One immediate result is that the traditional 
idea of causality must be discarded as possibly 
wrong and certainly useless. With the possible 
exception of mere counting, a scientific law is 
never exactly verified. This fact appears to be 
quite unknown to philosophical critics and to be 
conveniently forgotten by most scientists when 
talking about the basis of science. We must either 
choose our laws to fit the data exactly or be satis- 
fied with a compromise. At the times when Euclid 
and Newton worked, the unexplained discrepancies 
were some hundreds of times those that ultimately 
led to modifications of their laws ; but in spite of 
this the laws were taught as having deductive 
certainty. Scientific success does not consist in 
exact correspondence, but in the improvement of 
approximation. However carefully we measure, 
our measures never repeat themselves exactly ; 
we may speak of ‘experimental error’ in some 
metaphysical sense, but the solid fact is that the 
measures vary—unless we use so coarse a measur- 
ing scale that all variations are swamped by the 
step of the scale, and if we do that even such a 
law as the additive property of distance is not 
verified. Even the simple law that the length of 
a solid body is constant is not exactly verified. 
But what is true is that the variation is irregular, 
and we can consider the hypothesis of ‘random 
variation’; that is, that there is a part of each 
measure which cannot be foretold at all from 
previous measures. 

On this hypothesis we can find a distribution of 
the probability of the remaining or permanent 
part. But this hypothesis is not certain, and we 
are entitled to consider the alternative that only 
part of the variation is random, the rest varying 
at an unknown rate the most probable value of 
which has to be estimated from the observations. 
It might account for any fraction of the total 
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variation*, and the prior probability of its possible 
values has to be distributed uniformly within the 
range permitted by the total variation to express 
this. We can then compare the total probabilities, 
given the observations, that the whole of the 
variation is random and that part of it is systematic 
in this sense. It is found that if the new term 
as found by a least squares solution is more than 
a certain amount, the observations increase the 
probability that part of the variation is systematic ; 
if it is less than this amount, they decrease it and 
support the proposition that the whole of the 
variation is random. The critical value is usually 
two to three times the standard error as usually 
estimated, and therefore is in good agreement with 
the rule that has been found to work well in 
practice. 

The method can be stated as saying that, if we 
have no previous knowledge beyond the fact that 
the new parameter is worth considering, we take 
the prior probability that it is zero as }, and we 
accept it as genuine if the posterior probability is 
less than } (though not with much confidence 
unless it is considerably less). This is what I have 
called a ‘simplicity postulate’ (*, p. 250). Some 
objection has been made to it by alleged naive 
realists, who would apparently accept every 

* It is because it often accounts for nearly all of it that a physicist 
can think that there is evidence for strict causality. In such a subject 
as agriculture no such confusion is possible. Fisher's term “‘the analysis 


of variance”, though used by him only in relation to a particular 
technique, goes straight to the root of the general problem. 


Obituary 


Mr. W. H. B. Cameron 


HE untimely death of Mr. W. H. B. Cameron on 
February 16, at the early age of thirty-six years, 
came as a great shock to all who knew him. 

A native of Ulster, Mr. Cameron entered Queen's 
University, Belfast, as Sullivan scholar from the 
Royal Belfast Academical Institution, and graduated 
in 1923 with honours in physics and mathematical 
physics. During the next three years he was suc- 
cessively Musgrave demonstrator in physics and 
Musgrave research student at that University, and 
undertook research work in spectroscopy under the 
direction of Dr. R. C. Johnson. His work on spectra 
associated with oxygen and nitrogen, for which he 
was awarded the M.Sc. degree, was followed by work 
on the nitrogen afterglow, and on the production of 
various spectra in the presence of neon and argon. 
During this work he discovered the bands of carbon 
monoxide now generally known as the Cameron 
bands, and also some new bands of silicon oxide. 

Mr. Cameron joined the staff of the Physics De- 
partment at the University of Sheffield in 1926, and 
continued there his spectroscopic researches, working 
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estimate uncritically as an exact determination, 
I can only say that every competent statist ician 
does reject new parameters below about the limit 
that I find, and that nobody who has ever accc pted 
two estimates as consistent because they avreed 
within the standard error of their difference is 4 
naive realist. Anybody who rejects the simp|icity 
postulate must apparently believe that the 
Nautical Almanac Office, in predicting the posi. 
tions of the planets, would get better agreement with 
future observation by fitting polynomials exactly to 
the whole of the observations and then extra. 
polating, than it gets by the actual method of 
finding the minimum number of parameters by 
least squares and calculating according to the law 
of gravitation. But if anybody really believes 
that, he would add to the clarity of discussion by 
saying so explicitly. If, on the other hand, current 
procedure is admitted as valid, it is thereby ad- 
mitted that probability must be introduced at 
some stage before we can get practical results. 
But if it has to come in sooner or later anyhow, 
we may as well have it at the start ; and then it 
is found to solve most of the problems that have 
led to controversy, since the apparent postulates 
turn out to be either superfluous or legitimate 
inferences from experience. 


* Karl Pearson, “The Grammar of Science’’. 
* Jeffreys, “Scientific Inference’, 1937. 
* Jeffreys, Proc. Roy. Soc., A, 168, 330-335 (1937). 


[To be continued.]} 


Notices 


first on the band spectrum of sulphur, and later 
carrying out the construction of a novel grating 
spectrograph. Later work was done in collaboration 
with his colleague, Dr. A. Elliott, on intensity 
measurements of the first positive band spectrum of 
nitrogen excited by various methods. This was 
followed by a joint analysis of the visible emission 
bands of chlorine, recently published, in which it 
was shown that the bands are emitted by singly 
ionized chlorine molecules. Further work on the 
continuous spectra excited in chlorine by active 
nitrogen was in progress when he was stricken by 
his fatal illness. 

Mr. Cameron's activities, however, were by no 
means confined to his scientific work. He had been 
leader of the University Rover Crew from its inception, 
as well as resident tutor at Crewe Hall and super- 
visor of University lodgings since 1936. During his 
time in Sheffield he was actively associated with St. 
Andrew’s Presbyterian Church. He was secretary and 
past president of the Sheffield Physical Society, and 
an associate of the Institute of Physics. 

In all phases of his varied activities, Mr. Cameron's 
work was characterized by unflagging patience and 





41 


in: tion. 
ist ician 
1€ limit 
ccc pted 
avreed 
ice is a 
ap! icity 
at = the 
© Osi. 
nt with 
ctly to 
@xtra- 
hod of 
ers by 
he law 
eliv-ves 
ion by 
urrent 
Vy ad- 
ed at 
esults 

yhow, 
hen it 

have 

ulates 

imate 


later 
ating 
ation 
nsity 
m of 
was 
ssion 


ngly 

the 
itive 
l by 


no 
een 
ion, 
per- 
his 
St. 
and 
and 


m’s 
and 


_ APRIL 16, 1938 


carefulness. This was particularly evident in his 
dealings with students, who held him in high affection 
and for whom no amount of work was a trouble to 
him. Besides being an excellent and sympathetic 
teacher and a delightful colleague, he had many 
sterling qualities ; his modest manner, quiet humour, 
and kindly smile endeared him to all with whom he 
associated. It can truly be said of him that he spent 
himself gladly in the service of others. R. W. L. 


Sir Arthur Downes 


Sir ArTHUR Downes, who died on March 11, at 
his home on Mount Carmel, Haifa, Palestine, at the 
age of eighty-six years, had a long career in the public 
health service. He was educated at Shrewsbury 
School, University College, London, and the Uni- 
versity of Aberdeen, where he graduated M.B., C.M. 
with honours in 1873. He became M.D. in 1875, and 
took the diploma of public health, Cambridge, in 1877. 

After serving as deputy medical officer for Shrop- 
shire, and medical officer of health for the Essex 
Combined Areas, 1879-99, 
spector in the old Local Government Board, rising 
to become its senior medical inspector. He repre- 
sented that body on many occasions, and served on 
the Royal Commission on the Poor Laws, and on a 
number of departmental committees. 

Sir Arthur Downes will be best remembered for 
the pioneer work he did on the effect of light in 
inducing certain chemical changes, upon protoplasm 
and micro-organisms, and upon the activity of 
enzymes, publishing several communications on these 
subjects between 1877 and 1886, alone or in associa- 
tion with T. P. Blunt, in the Chemical News, Proceed- 
ings of the Royal Society and Nature. Downes and 
Blunt showed that oxalic acid is completely oxidized 
and hydrogen peroxide is partially destroyed by 
insolation. In their “Researches on the Effect of 
Light upon Bacteria and other Organisms” in 1877, 
they found that light is inimical to the development 
of bacteria and micro-fungi, and under favourable 
conditions may wholly prevent development, the 
fitness of the culture liquid for growth being unim- 
paired, and they stated that this effect appeared to 
be associated with the actinic rays. 

They carried this investigation a stage further in 
1878 in their work “‘On the Influence of Light on 
Protoplasm’’. They tested the action of light upon 
Bacteria and Torule grown in test-tubes screened 
with different coloured glasses, the light-transmission 
of which was determined spectroscopically, and found 
that the action depends chiefly upon the blue and 
violet rays. Downes published another paper in 1886 
on “The Action of Sunlight on Micro-Organisms’”’, 
and in a letter in Nature of the same year (34, 546) 
stated that the enzymes invertase, malt diastase, 
pancreatic diastase and trypsin, are all destroyed 
by insolation for a month. 

Not inappropriately, Downes became a 
president of the Sunlight League ; he was knighted 
in 1910, and held the Order of the Crown of Belgium. 

R. T. HEwLetrt. 


Downes was made in- 


vice- 
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Sir Raymond Crawfurd 


WE regret to announce the death on March 9 at 
the age of seventy-two years of Sir Raymond Craw- 
furd, registrar of the Royal College of Physicians 
of London, consulting physician to King’s College 
Hospital and fellow of King’s College, London. 

Raymond Henry Payne Crawfurd was born on 
November ¥, 1865, at East Grinstead, where he after- 
wards became consulting physician to the dispensary. 
He was the son of the Rev. Walter Payne Crawfurd,and 
was educated at Winchester and New College, Oxford. 
He qualified M.B. in 1894 and M.D. in 1896 with a 
thesis on Graves’s disease, on which he afterwards 
contributed an article to Quain’s “Dictionary of 
Medicine”’ (1900). In addition to his position on the 
staff of King’s College Hospital, to which he was 
appointed assistant physician in 1898, dean in 1900 
and full physician in 1905, his two chief spheres of 
activity were Epsom College, where he was chairman 
of the Council for thirteen years, and the Royal 
College of Physicians, where he was successively 
Fitzpatrick lecturer (1911-12), examiner (1912-16), 
censor (1918), Harveian orator (1919) and registrar 
from 1925 until the time of his death. 

Apart from his joint editorship with Dr. (now Sir 
Farquhar) Buzzard of the fourth edition of Burney 
Yeo’s “Manual of Treatment”’ (1909), Crawfurd con- 
tributed little to the literature of modern medicine, 
but he took a scholarly interest in the history of his 
art, being secretary of the section of medical history 
in the International Congress of Medicine held in 
London in 1913 and afterwards president of the 
Section of the History of Medicine of the Royal 
Society of Medicine, in the formation of which he 
took an active part. In 1909 he published a work 
entitled “The Last Days of Charles IT’’, and in 1911 
and 1912 chose as the subjects of his Fitzpatrick 
lectures ““The King’s Evil” and ‘“‘Echoes of Pestilence 
in Literature and Art” respectively. Crawfurd was 
not only a fine scholar and an urbane and kindly 
physician, but also an excellent organizer and man 
of business whose loss it will be difficult to replace. 

J.D. R. 


WE regret to announce the follewing deaths : 


Mr. Frederick J. Gould, author of many papers on 
moral education and world unity, who devoted his 
life to the promotion of social progress, on April 6, 
aged eighty-two years. 

Prof. F. Mesnil, of the Pasteur Institute of Paris, 
member of the Section of Anatomy and Zoology of 
the Paris Academy of Sciences, aged seventy years. 

Prof. Otto Naegeli, professor of internal medicine 
and director of the Medical Clinic in Zurich, known 
for his work on diseases of the blood, aged sixty- 
seven years. 

Prof. D. W. Hering, emeritus professor of physics 
in New York University, on March 24, aged eighty- 
eight years. 

Mr. F.. A. Molitor, consulting engineer of New York, 
known for his work in railroad engineering, on 
March 12, aged sixty-nine years. 
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News and Views 


Science at the Empire Exhibition, Glasgow 

Txe Empire Exhibition, which opens next month 
at Glasgow, will be the largest and most repre- 
sentative exhibition, with the exception of Wembley, 
that has been held in the history of the British 
Commonwealth. The Exhibition will present an 
impressive representation of the industrial and 
manufacturing capacity of the Empire and will show 
the progress of civilization within the Empire in 
many of its different aspects. Both in the industrial 
exhibits and in those for which the Government is 
directly responsible, research will occupy a prominent 
position. The theme of research will be symbolized 
in the huge sculptured feature, more than 40 ft. in 
height, which occupies the lofty entrance court of 
the United Kingdom Pavilion. Above the ‘original 
elements’, earth, water and air, represented by a 
golden sphere about which water continuously plays, 
a figure typifying man’s questing spirit is seen to 
ride on a great silver wave. This figure bears the 
symbols of energy which science has placed within 
the grasp of man. The first of the four exhibition 
halls, each covering an area of 5,000 square feet, 
which form the United Kingdom Pavilion, is being 
devoted to a ‘Fitter Britain’ exhibit organized by 
the Ministry of Health in co-operation with the 
Board of Education, the Scottish Department of 
Health and the National Fitness Council. This 
exhibit will illustrate in a striking and interesting 
manner how the application of scientific knowledge 
is leading to a healthier nation. 


Exursrrs in the other three halls in the Pavilion 
have been organized by the Department of Scientific 
and Industrial Research. The aim of these halls is 
to demonstrate the part played by scientific know- 
ledge and research in the industrial life of the nation. 
The three great national industries, coal, iron and 
steel, and shipbuilding, have been selected to illus- 
trate this theme, and one hall is devoted to each of 
these subjects. In planning the exhibits the Depart- 
ment has had the fullest co-operation from industry. 
Important industrial organizations, such as the 
Mining Association of Great Britain, the Gas Federa- 
tion, the Iron and Steel Federation and the Ship- 
building Conference, besides scores of leading firms, 
have freely given their assistance. Elsewhere in the 
Exhibition, the Ministry of Agriculture and Fisheries 
and the Forestry Commission, in co-operation with 
the Scottish Department of Agriculture and the 
Scottish Fishery Board, are showing exhibits illus- 
trating some of the benefits which modern research 
has brought to agriculture, fishing and forestry. In 
the agricultural section, dairying, animal nutrition, 
fruit growing, land crop improvement and animal 
diseases are dealt with. One interesting section will 
deal with the gas storage of fruit developed by the 
Food Investigation Board, and another shows the 
application of chemistry to the problem of keeping 


soil fertile. In the forestry section the Forest Pro-jucts 
Research Laboratory is co-operating with the 
Forestry Commission in staging an exhibit illustrating 
the work of the Laboratory as applied to home-grown 
timber. Another application of industrial res: are) 
will be shown in an exhibit in the Palace of Engineer. 
ing arranged by the Home Office, which will demon. 
strate modern methods of promoting the safety, 
health and welfare of industrial workers. 


Press and the Public 

THE broadsheet on “The Press and the Public” 
which has recently been issued by P E P (Political 
and Economic Planning) is of special interest in view 
of the recent attacks made upon the freedom of the 
Press in Great Britain by certain foreign powers, and 
of the Prime Minister’s spirited championship of the 
Press in his speech at the annual dinner of the 
Parliamentary Press Gallery. The present broadsheet 
is concerned with the social influences of the Press, 
and its admirable exposition of the intricacy of the 
relationship with the public, and of the functions, 
amounting essentially to the provision of a daily 
magazine, which a newspaper is expected by many 
of its readers to fulfil, shows clearly how unfair is 
much of the criticism of the Press for sensationalism 
and inaccuracy. In its presentation and selection of 
material the Press is largely limited by the educational 
standards of its readers, and the broadsheet suggests 
that for one important class of readers all four of the 
popular dailies represent an improvement in taste 
and information. Equally it is emphasized that large 
numbers of readers would apparently support a 
newspaper considerably more sensational, more 
scandalous and more irresponsible than anything 
which the scruples of journalists, advertisers and 
proprietors and the restraints of the law will allow to 


appear. 


Tue basic function of the Press is to provide its 
readers with trustworthy news on which they can, if 
necessary, form sound opinions on current events, 
and in referring to the question of the standard of 
accuracy outside of the political field, the broadsheet 
points out that criticisms of accuracy in regard to 
scientific matters are criticisms not only of the Press 
but also of organized science itself. In scientific 
matters the giving of extra time to working up the 
statement properly would often prevent false or 
misleading impressions being conveyed. Though 
many scientific workers will have experience of 
inaccuracies even when a very careful statement was 
supplied to the Press, it should not be forgotten that 
organized science has as yet evolved no adequate 
means in Great Britain of telling the Press in advance 
what scientific workers have to say when the time 
comes for announcements of progress to be made. 
The broadsheet suggests that the influence of the 
Press may best be estimated by considering it as the 
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prineiy):! agenda-making body for the everyday con- 
versation of the ordinary man or woman, and there- 
fore for that elusive element called public opinion. 
From that point of view alone, the broadsheet 
deserves the attention of those scientific workers who 


are interested in the shaping of public opinion and 


the encouragement of a scientific outlook or approach 
to the many social problems in which scientific and 
technical factors are involved. 


The Conception of Curved Space 

Ix a paper read at a meeting of the Victoria 
Institute, London, on April 4, entitled ‘Fallacies 
underlying the Einstein-Eddington Conception of 
Curved Space”’, Mr. Albert Eagle declared that “‘the 
whole conception does such violence to the nature of 
our minds that. we can only call it a lie. a 
admitted that a disk might change its dimensions in 
a gravitational field, and so be distorted, but this 
should be regarded as a distortion of matter, not of 
space. The relativity formula for the distance be- 
tween two points in a gravitational field might be 
correct if applied to the measurements taken with a 
material measuring rod, but such measurements 
should not be taken as the space of external reality. 
Mr. Eagle regarded the idea of curved space as self- 
contradictory, chiefly on psychological grounds. 
Moreover, he deprecated the attempt to abstract 
from reality everything that is tangible, and the 
attempt to reduce the physical universe to a purely 
geometrical universe. He complained that “‘practic- 
ally no editor will publish an article making an attack 
on the theory”. Quite apart from the difficulty 
under which most editors labour of finding space for 
the many contributions submitted, it may be sug- 
gested that a partial explanation may be, in Mr. 
Eagle’s own words, that “Some people may think 
that I have more moral indignation, perhaps amount- 
ing even to animosity, against the theory of curved 
space than can be justified against any mere theory, 
no matter how erroneous or misleading it is.”’ 


Discovery 

Wiru the April issue our contemporary, Discovery, 
enters upon a new phase of its existence. It appears 
in new format, an octavo size, approximately that of 
a popular magazine, instead of a quarto; and it is 
now published by the Cambridge University Press. 
Discovery, since its foundation soon after the Great 
War, with Sir J. J. Thom on, Sir Frederic Kenyon 
and the late Prof. R. S. Conway as its trustees, has 
consistently maintained a high standard of accuracy 
and a uniform distinction in style in bringing before 
an educated, but non-technical, public, information 
relating to the latest advances in knowledge and 
scientific discovery. Originally published by the 
house of John Murray, it was transferred to Messrs. 
Benn Bros. in 1924, by whom it has been published 
since that date until March of the current year, when 
responsibility for its future production was accepted 
by the Syndics of the Cambridge University Press. 
Dr. C. P. Snow, of Christ’s College, Cambridge, will 
act as editor. Although the form of publication is 
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changed, there will be no break in policy, which 
under the general supervision of the Committee 
representing the Trustees will be to continue to 
place before its readers, so far as possible, an accurate 
and universal view -of advance, not only in physics, 
astronomy, biochemistry and medicine, but also in 
archeology, travel, architecture and the like in 
terms and phrasing of general appeal. The first issue 
in the new form holds out every hope of the fullest 
attainment of this aim. Among the contributors are 
Sir James Jeans, who writes on “The Origin of the 
Planets”, and Dr. L. Infeld, a pupil of and col- 
laborator with Prof. Einstein, on “‘Holes in Empty 
Space”, while Mr. R. Philmore and Dr. J. Judkin 
contribute an amusing inquest on the scientific 
aspects of methods of murder in detective fiction. 
An article on new developments in colour photo- 
graphy is illustrated by a colour plate taken on the 
New Agfacolour film. We wish the new editor and 
publishers every success in their endeavour to enlarge 
popular interest in the progress of science. 


Social Background of the Rise of Science 

THE sixth lecture of the series “Science in the 
Social World” organized by the Left Book Club 
Scientists’ Group was delivered on March 28 by 
Prof. P. M. S. Blackett, his subject being “The 
Social Background of the Rise of Science in the 
Seventeenth Century’’. Prof. Blackett contrasted 
the view that the rather sudden rise of modern 
science in the seventeenth century was largely a 
matter of chance, with the view that this rise was 
closely related to the technical needs of the time. 
In particular, the progress of navigation and mining 
in the fifteenth and sixteenth centuries had led to a 
very urgent demand for the solution of certain 
scientific problems. The importance attached to 
these problems is shown by the efforts made to solve 
them. For example, at the end of the fifteenth 
century, eighty-three astronomers were employed in 
Lisbon on problems connected mainly with naviga- 
tion, and by the end of the sixteenth century large 
financial rewards in the shape of prizes were offered 
for the solution of the problem of longitude. Again, 
Agricola in his book “De Re Metallica”, published in 
1556, listed sixteen different ways of pumping mines 
clear of water, a clear sign that no one of them was 
really satisfactory. It is interesting to note that the 
use of a clock at sea as a way of finding longitude 
was suggested so early as 1530, but that it was not 
until 1764 that this method was successfully used. 
Many of the scientific problems solved by Newton 
and his contemporaries had been raised into pro- 
minence between one and two hundred years before 
by the demand of practical techniques. The technical 
progress in the Middle Ages was not only an important 
contributory cause of the rise of modern science, but 
also led to a political struggle between the monarchy 
and feudal aristocracy against the rising merchant 
and business class. In England the struggle had been 
won by the latter by the time of the founding of the 
Royal Society, and this fact undoubtedly contributed 
to the rapidity with which science and technique 
developed in England. 
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The Value of Forests 

Txe value of forests to mankind in their beneficial 
influence on climate and the protection they exert 
against erosion, flood disasters and the man-made 
desert has come to the fore of recent years as one of 
the serious questions of present-day administration 
and civilization. It has been recognized that in both 
the Old and the New Worlds the results of the 
ignorant interference with the world’s formerly exist- 
ing and widespread forests and the failure to under- 
stand Nature’s laws and the equilibrium she maintains 
when left alone has resulted in the past, and is result- 
ing at the present day, in disasters of unforeseen 
magnitude. In a study of the past, India can 
show many instances of the results of interference 
with Nature’s delicate balance between the forest, 
grassland and water supplies, and in that country, 
as a result of seventy years of forest con- 
servancy, the lesson of the importance of the 
forests to the country has been grasped to some 
extent by her administrators. Even the people in 
some localities have become aware of the value of 
their local forests. The wireless has now come to 
the assistance of the Forest Department in making 
this value, for varying reasons in varying localities 
differing in configuration, elevation, aspect and 
climate, generally known to the people chiefly con- 
cerned, and including the town-bred population. 
The Indian Forester (63, No. 8; 1937) reproduces 
a radio talk on forests and climate given by Sir 
Gerald Trevor, imspector-general of forests, from 
Delhi. Those with a knowledge of the Indian district 
and its methods of administration in the past will 
appreciate to the full the significance of the enormous 
stride from the past which such a method of forest 
propaganda foreshadows. 


Forestry in Sweden 

An interesting historical study by Lars Tirén 
of forestry conditions in the Degerfors district of 
the province of Viasterbotten has recently been 
published (Rep. Swedish Inst. Exp. Forestry, No. 30. 
Centraltryckeriet, Esselte A.-B., Stockholm). The 
foundation upon which the paper is based is drawn 
from the work of the Forestry Research Institute 
in the Kulbacksliden research forest situated in the 
above-mentioned region in the north of Sweden at 
an altitude of 160-320 metres. The history of the 
forest area has been traced back to the coming of 
human beings into north Sweden in the form of a 
Nordic stone age people who immigrated soon after 
the inland ice had receded from Vasterbotten 8,000 
years ago. This race had, as fishermen and hunters, 
already spread widely in the region by about 2,000 
years B.c. The progress in development of the people 
is traced, and with this development the inevitable 
effect on the forests of the region. The influence on 
the forest of fires, especially the great fire of 1694, 
is traced, and the contrast made between the area 
affected by this great fire and the forest which 
escaped. Not the least informative parts of the paper 
are those dealing with tar production and potash 
manufacture. The production of tar in Sweden goes 
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back to very olden times. It was known in Viking 
days, and tar was exported in the thirteenth century, 
In the seventeenth century for long periods the export 
amounted to 70,000—80,000 barrels annually. In the 
region here specially dealt with, tar production was 
an important article of export. Hardwoods are used 
in potash manufacture, and here again the industry 
is @ very old Swedish one in which the peasantry 
take a prominent part. 


The Fairbridge Farm Schools 

The story of Kingsley Fairbridge’s life-work was 
told at a meeting of the Royal Society of Arts on 
February 1 by the Hon. Sir.Hal Colebatch, Agent. 
General for Western Australia, who, as a member 
of the Western Australian Government, saved the 
original Fairbridge Farm School from collapse during 
the Great War by arranging for a State subsidy for 
it. It had at first been financed wholly from private 
subscriptions raised by the Child Emigration Society 
which Fairbridge formed in 1909 while an Oxford 
Rhodes scholar. The purpose of the scheme was, 
and is, to take from unpromising if not hopeless 
surroundings children of 7-12 years of age and give 
them a good general education with special training 
in all phases of farm and domestic activity, up to 
the age of sixteen years. Their subsequent careers 
are self-chosen. Many do not choose farm work, but 
their farm training is none the less valuable to them. 
The Farm School method involves: residence in a 
cottage home restricted to fourteen inmates (boys or 
girls) controlled by a carefully selected house-mother, 
training combined with teaching, provision for 
leisure time occupations, an elaborate ‘after-care’ 
system, including the banking of half of all earnings 
up to the age of twenty-one years. Judged by results, 
as represented by some 7( ex-pupils, all self. 
respecting self-supporting citizens, pulling their full 
weight in the community, the scheme has been an 
outstanding success. Similar schools have now been 
founded in Canada, Victoria and New South Wales. 
By the end of next year, the four schools should be 
in full operation with an aggregate enrolment of 
nearly 1,200 and an annual intake and outflow of 
250, the total cost per head being about £50 a year. 


Accessions to the British Museum (Bloomsbury) 
AMONG accessions to the British Museum (Blooms- 
bury) reported at the April meeting of the Trustees 
are two which are of outstanding interest on the 
history of cultural development in Great Britain. Of 
these the earliest and from its unique character the 
more arresting comes from a bronze age burial on 
the north Yorkshire moors. In Loose Howe, a barrow 
overlooking Rosedale, excavated by Dr. and Mrs. 
Frank Elgee, was found a coffin consisting of two 
canoes, with a third canoe beside it. A bronze dagger 
associated with this burial afforded evidence of date ; 
but the barrow also contained secondary burials, with 
one of which was a polished stone axe-hammer of 
Danish type. Canoe-burial is a new feature in 
archeology. The canoes had fresh bark on them and 
evidently had been made expressly for the burial. 
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pointing to @ hitherto unknown ritual of canoe-burial. 
It has been suggested that such canoe-burials may 
have given rise to the custom of coffin burial, typical 
in northern England and Denmark. In view of the 


conservatism characteristic of later maritime forms 
and custom in Scandinavia, the comparison with the 
ship-burials of a much later period inevitably is also 


suggested. These antiquities are on loan to the 
Museum by Captain A. W. Milburn. The second 
object of special interest is a stud ornamented with 
millefiori enamel, found at Chesterholme (Vindolanda) 
in Northumberland in an early fourth century de- 
posit. It has been given by Mr. Eric Birley. It is 
the only example of millefiori of a late Roman date 
as yet found in Britain. It is thought that it may, 
on further study, provide a link with post-Roman 
Celtic enamels. Bronze objects belonging to the first 
Babylonian dynasty, circa 2000 B.c., are additions 
to examples of the art of a period at present poorly 
represented in the Museum. They are a bronze bar 
decorated with a ram’s head, and three small figures 
of women. It is probable that they come from sites 
near the Diyalah River in Iraq. 


Meteorological Observation in Certain British Colonies 


Ir may be within the many 
readers of NaturE that the period August 1, 1932- 
August 31, 1933, was chosen as the Second Inter- 
national Polar Year, during which meteorological 
observations were to be made at as many places as 
possible in both arctic and antarctic regions in 
furtherance of the study of world meteorology. Since 
the First International Polar Year, fifty years earlier, 
attention had become directed more to the problem 
of the exchange of air between equatorial and polar 
regions, and for that reason corresponding observa- 
tions were required from middle and lower latitudes. 
The Governments of several British Colonies have 
published the special observations made within their 
areas, and the Meteorological Office, Air Ministry, 
is supplementing these with the publication of the 
observations made at a number of places not in- 
cluded in the above-mentioned Colonies, namely, 
Ascension Island, St. Helena, South Georgia, Falk- 
land Islands, Ocean Island and British Somaliland. 
These summaries constitute Geophysical Memoir No. 
73 of the Meteorological Office (H.M. Stationery 
Office. 48. 6d. net). Monthly summaries of daily 
observations of the meteorological quantities most 
commonly observed are given in tabular form. These 
are supplemented by hourly readings in a few 
instances and by records of autographic instruments. 
The memoir contains no indication of the results of 
the undertaking as a whole, being only part of the 
observational material that is becoming available 
for students of the atmospheric circulation of the 
globe. 


recollection of 


Telephone Circuit Noise Meters 

Mr. H. R. Harsorr.e of the Post Office Research 
Station read a paper on February 4 to the Institution 
of Electrical Engineers describing an instrument for 
measuring the disturbing effect of induction from 


NATURE 681 


power lines on telephones. During a meeting of the 
Commission Mixte Internationale held at Dollis Hill, 
the delegates made comparative measurements of 
four different types of disturbances by the American, 
German and valve voltmeter methods. It was agreed 
that the last-mentioned should be developed and that 
the precise specification for the actual instrument 
should be determined by the Comité Consultatif 
Internationale (the C.C.I. for telephonic communica- 
tions at great distances). It has been agreed inter- 
nationally to call an instrument of this type a psopho- 
meter. The latest proposals are explained by the 
author. He states that from comparative measure- 
ments of the induction from the Midi Railway, which 
is supplied with power through mercury are rectifiers, 
to the overhead communication lines of the French 
administration, the results obtained by using the 
psophometer fully justify this method of making 
noise measurements. The British Electrical and 
Allied Industries Research Association has pub- 
lished a pamphlet M/T 38 describing the method 
of constructing a psophometer. About a year ago, 
a commercial model on similar lines was constructed 
by the General Electric Co. at Coventry. Others 
have been made by Siemens and Halske in Germany, 
by the Administration and Ericssons in Sweden, by 
Standard Telephones and Cables in England and by 
the American Telephone and Telegraph Co. At the 
same meeting, a paper by Dr. A. H. Davis entitled 
“An Objective Noise Meter for the Measurement of 
Moderate and Loud, Steady and Impulsive Noises”’ 
was also read. The difficulties experienced were sur- 
mounted by adopting a technique in which the noise 
and the reference note are listened to alternately. 


Carnegie Trust for the Universities of Scotland 


THE circumstances of the origin of the Trust are 
recalled in its recently published report for the year 
1936-37. Referring to the passing of Lord Craigmyle, 
formerly one of the trustees, the report quotes a 
passage from Mr. Carnegie’s autobiography which 
shows that it was an article contributed by the 
former to the Nineteenth Century magazine in 1897 
that led to the idea of a gift of ten million dollars— 
“half of the yearly revenue from it to be used to 
pay the fees of deserving poor students and the 
other half to improve the universities’. Last year 
the Trust devoted nearly £52,000 to the payment of 
fees of deserving poor students—2,637 men and 897 
women. Voluntary refunds of fees advanced by the 
Trust in previous years, that is, since 1901, amount 
to nearly £40,000, namely, £25,000 by 569 men and 
£14,500 by 454 women. Women beneficiaries would 
seem to be more given to expressing their gratitude 
in this way than men. Expenditure on post-graduation 
fellowships, scholarships and grants for research 
amounted to £17,500. Resignations of fellows and 
scholars for the purpose of entering upon professional 
careers were numerous—a sign, perhaps, of reviving 
prosperity. This was specially noticeable in the field 
of chemical research. Of thirty-four fellows and 
scholars in this field, thirteen were absorbed into 
industry before the termination of their grants. 
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Mauritius Plants 

Tue flora of Mauritius is of great interest on 
account of the geographical position of the Mascarenes, 
their relation to the great land masses of the Old 
World and the high endemism of the species. Un- 
fortunately, the remnants of the original vegetation 
are fast disappearing. It is therefore very necessary 
to obtain adequate and critical herbarium material 
upon which must depend the advancement of know- 
ledge of the flora. A complete list of the flowering 
plants in the herbarium of the Mauritius Institute, 
compiled by R. E. Vaughan, forms the subject of the 
first part of a new publication (Mauritius Institute 
Bulletin) dealing with the taxonomy and ecology of 
the flora and fauna of the Mascarenes. About eight 
hundred species are listed, many of which are intro- 
duced weeds. Attention is directed to the urgency 
of acquiring additional material in many of the more 
interesting genera such as Hugenia, Diospyros (ebony) 
and Tambourissa, at present inadequately represented 
in the collection. Further material is also required 
of the native orchids, of which there were probably 
more than eighty species in the island, though many 
have already become extinct owing to the destruction 
of the large trees on which they were epiphytic. 


Fusible Metals 

In No. 5, Series B, of the Technical Publications 
of the International Tin Research and Development 
Council, E. J. Daniels summarizes existing knowledge 
of the fusible metals containing tin. The mechanical 
and creep properties of these materials are deult 
with, together with their ‘castability’, corrosion and 
applications. Among the latter are mentioned their 
uses in automatic safety devices for fire alarms, ete. 
as solders and seals, for making foundry patterns 
and for the production of hollow bodies by electro- 
deposition, as fillings for thin-walled tubes to prevent 
buckling during bending, as tempering baths for steel 
tools, as matrix alloys for mounting dies and punches, 
for the metallization of wood and for a number of 


research purposes. 


Special Libraries and Information Bureaux 

TxHeE report of the proceedings at the fourteenth 
Annual Conference of the Association of Special 
Libraries and Information Bureaux at Cambridge 
last September has now appeared. It contains full 
reports of the discussions on technical translating, 
and the uses of micro-photographic processes in 
documentation, as well as the other papers given at 
the Conference, including one by Mr. B. M. Headicar 
containing a number of practical notes on the storage 
of pamphlets and the preservation and restoration 
of books and documents. In addition to its value 
as @ permanent record of the proceedings at the 
Conference, the report indicates the wide range of 
interests of A.S.L.I.B. 


Science Abstracts 

THe volume for 1937 devoted to physics has 1,504 
pages, covering 5,494 abstracts, a subject index of 
215 pages, an apparatus and instrument index of 24 
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pages and an author index of 78 pages. The volume 
for electrical engineering has 934 pages, 3,252 ab. 
stracts, a subject index of 121 pages and an autho 
index of 48 pages. In pages and abstracts each 
volume is about 7 per cent less than that for 1936, 
but continues to be indispensable to research worker: 
and all who wish to keep up to date in the subject 
with which it deals. The system of indexing in the 
physics volume greatly facilitates quick and easy 
reference. 


Rabbit Control in Australia 

On Wardang Island, which lies to the west of 
Yorke Peninsula in South Australia, a field test is 
now in progress of the virus of myxomatosis, as an 
agent in reducing rabbit population. The marked 
specificity of the disease to the European wild rabbit 
(Oryctolagus) and its retention of virulence after 
passage through many hosts make it well worth trial 
in a country where rabbits constitute a pest over. 
present, though varying in intensity. The test is on 
a small infested area of some ninety acres under 
strictly controlled conditions. 


Grocers’ Company Scholarship 

Tue Grocers’ Company is offering a scholarship 
for the encouragement of original medical research 
into the causation of prevalent diseases or as to 
means of preventing premature death. The award, 
which is tenable for two years from September 1, 
is £300 for the first year and £450 for the second year, 
in addition to which the Council will grant up to 
£150 a year towards the cost of special apparatus 
required by the scholar. Candidates should not be 
more than thirty-five years of age and should send 
their applications to the Clerk, Grocers’ Company 
Hall, London, E.C.2, before May 1. 


Two Astronomical Handbooks for 1938 

FLamMaArRiIon’s “Annuaire Astronomique” is a 
remarkable little handbook, and those responsible 
for it evidently take great pains that it shall include 
the latest information on astronomical data. For 
example, the list of double star orbits contains the 
latest ones published. A note is given by Lyot on 
the transit of Mercury, on June 24, 1937, across the 
sun’s corona; the list contributed by Stérmer of 
auroras seen from Norway is continued as far as 
October 1, 1937, and there are some new geophysical 
data comprising sudden radio fadings observed from 
November 26, 1936, to July 1, 1937. The utility of this 
handbook to the novice is illustrated by the three 
maps showing the star field of the variable star, o 
(Mira) Ceti, as seen respectively with the naked eye, 
a pair of binoculars, and a moderate-sized telescope. 
The ‘“‘Anuario” of the Astronomical Observatory of 
Madrid contains information that is chiefly of use 
to those living in Spain or in adjacent latitudes. 
There are, however, other astronomical tables and 
explanations (in Spanish) of general interest. A 
short description is appended of graphical solutions 
of spherical triangles used in problems of positional 
astronomy. 
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A Large Sunspot Group 

Ow April 8, @ pair of large sunspots, with smaller 
attendant spots, came into view around the sun’s 
north-east limb. The group crossed the sun’s central 
meridian on April 14-1 U.T. and will reach the 
western limb on April 20. The latitude of the group 
js 27° north, and its area on April 8 was 1,500 mil- 
lionths of the sun’s visible hemisphere. Sunspots 
of this size are found to show, statistically, a marked 
association with the occurrence of terrestrial magnetic 
storms, the storm commencing on the average about 
one day after the time of central meridian passage 
of the associated sunspot. 


Announcements 

Tue Kelvin Medal Award Committee announces 
that the Kelvin Medal for 1938 has been awarded to 
Sir Joseph J. Thomson, and that the presentation 
will be made by Lord Rayleigh in the Great Hall of 
the Institution of Civil Engineers, on Tuesday, May 3, 
at » p.m. 


Dr. W. T. Catman, formerly keeper of zoology in 
the British Museum (Natural History), has been 
elected an honorary member of the Société Zoologique 
de France. 


Tue following have been elected associates of the 
Royal Astronomical Society: M. L. d’Azambuja, 
Meudon Observatory, France ; Prof. A. O. Leuschner, 
director of the Students’ Observatory, Berkeley, 
California, and professor of astronomy in the University 
of California ; Prof. Knut Lundmark, director of the 
Lund Observatory and professor of astronomy in 
the University of Lund. 


M. RoBEerT CouRRIER has been nominated professor 
of experimental morphology and endocrinology at the 
Collége de France. 


Lreut.-COLONEL J. H. M. GreEENLY has been 
appointed president of the Institute of Fuel in 
succession to Sir Philip Dawson, as from October 
13 next. Colonel Greenly, who has been a vice- 
president of the Institute for the past few years, is 
the chairman of Messrs. Babcock and Wilcox, Ltd. ; 
he is also a member of the Advisory Council to the 
Committee of the Privy Council for Scientific and 
Industrial Research, and chairman of the British 
Non-Ferrous Metals Research Association. 


TxE following appointments and promotions have 
recently been made in the Colonial Service: K. M. 
Francis, European assistant, East African Meteoro- 
logical Service, East Africa; J. P. Henderson, 
European assistant, East African Meteorological 
Service, East Africa; R. G. Ffoulkes-Jones, second 
assistant petroleum technologist, Trinidad; R. R. 
Waterer (assistant conservator of forests), conservator 
of forests, Cyprus; W. E. Bassett (assistant agricul- 
tural officer, Agricultural Department, Dominica), 
curator, Agricultural Department, Montserrat, Lee- 
ward Islands; C. J. M. Krige (senior agricultural 
assistant), agricultural officer, Tanganyika. 
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THE annual Conference of the Institute of Public 
Cleansing will be held in Glasgow on June 13-17. 


TxeE eighth International Congress for Logopzdics 
and Phoniatrics will be held at Salzburg on July 28-30. 
Further information can be obtained from the 
president, Ferstelgasse 6, Wien ix. 


THE eighth Netherlands Indies Congress of Natural 
Science will be held at Soerabaja on July 20-23 
and will consist of sections devoted to mathematics, 
natural history, physics, medicine, biology, chemistry, 
veterinary science, geology and geography. Further 
information can be obtained from the general 
secretary, Dr. H. W. Lubberhuizen, Embong Kemiri 4, 
Soerabaja. 


THE seventh International Congress of Entomology 
will be held in Berlin on August 13-20, and will 
consist of a general section and a special section, 
the latter comprising a subsection of medical and 
veterinary entomology. The president will be Prof. 
E. Martini of Hamburg. Further information can be 
obtained from the general secretary, Dr. Hering, 
Zoologisches Museum, Invalidenstrasse 43, Berlin, 
N.4. 


A HEALTH congress of the Royal Sanitary Institute 
will be held at Portsmouth on July 11-18 under the 
presidency of Lord Bessborough. Sections will be 
allotted to preventive medicine, architecture, town 
planning and engineering, maternity and child welfare 
and school hygiene, veterinary hygiene, national 
health insurance, hygiene of food, and _ tropical 
hygiene. Conferences of local authorities, medical 
officers of health, engineers, surveyors, sanitary 
inspectors and health visitors will also take place 
during the Congress. Further information can be 
obtained from the Secretary of the Institute, 90 
Buckingham Palace Road, 8.W.1. 


WE have received a copy of the complete, official 
list of the British papers which are being prepared 
for presentation at the sectional meeting of the 
World Power Conference to be held in Vienna on 
August 25-September 2. Copies of the technical 
programme may be obtained now, and copies of the 
general programme, time-table and membership 
application form will be obtainable in due course, 
from the British National Committee, World Power 
Conference, 36 Kingsway, London, W.C.2. 


Erratum. In the article “Scientific Work of the 
Drifting North Polar Station’ published in NaTtuRE 
of April 9, pp. 629-632, it should have been stated 
that the distances quoted in English units were in 
nautical miles. On p. 629, col. 2, line 4, the distance 
covered by the drift was 1,134 nautical miles (2089 
km.); line 11, the average drift of the floe was 
9-1 km. (4-9 nautical miles) a day ; line 15, the daily 
drift was sometimes 23 nautical miles (42 km.) a 
day. 











Letters 


NOTES ON POINTS IN SOME OF THIS WEEK’S LETTERS APPEAR ON P. 692. 


CORRESPONDENTS ARE INVITED TO 


Heavy Electrons in Cosmic Rays 


Neddermeyer and Anderson’, on the basis of then 
experiments on the loss of energy by cosmic ray 
particles, have suggested that there are present in 
cosmic rays ‘new’ particles of mass greater than that 
of an electron and less than that of a proton. In 
this note we give additional evidence for such a 
particle (some of which has previously been reported 
by one of us at the Conferences on Physics in Copen- 
hagen and Moscow in September 1937, the report at 
the latter being published), of a type which has also 
been put forward by other workers since the appear- 
ance of Neddermeyer and Anderson’s paper. 

The object of the present experiments was to 
investigate the nature of cosmic ray particles by 
measuring the primary ionization per centimetre 
along their tracks using the Wilson cloud chamber 
method, with a magnetic field to determine the 
niomentum of the particles. The results of the early 
observations of Kunze?* on this effect had led one of 
us to suggest that cosmic ray particles of high energy 
are predominantly protons, those of low-energy 
electrons’. It was expected that further observations 
in the region of 10* ‘volts’ would throw some light 
on the situation. In our experiments the method of 
random expansions is used as it is desirable to have 
sharp tracks for the purpose of counting the primary 
ions, the tracks in a counter-controlled chamber 
being of necessity somewhat diffused. With a large 
chamber (30 cm. diameter, 30 cm. deep) about 
10 cm. of sharp cosmic ray track was recorded on 
every photograph. 








Track d. 


In the first two hundred photographs, taken with 
a field of 1,000 gauss in the chamber, three tracks 
were observed (we shall refer to them as a, 6, and c) 
the specific ionization of which was considerably 
greater than that of an electron track of the same 
curvature (that is, momentum), while a proton track 
with the same ionization would have a much smaller 
curvature and would in fact be nearly straight. It 
was concluded that if the curvature was due to the 
magnetic field, and not spurious, the tracks could 
only have been produced by a new particle of mass 
between that of an electron and a proton. A spurious 
curvature can be due to optical defects or to 
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distortion of the track by motion of the gas in the 
chamber. The optical distortion was negligible. As 
regards the effect of air motion, tracks a and 6 passed 
through after the expansion and their curvatuy 
could scarcely have been spurious, judging from the 
straightness of sharp electron tracks appearing in the 
same series of photographs. At this stage of our work 
the paper by Neddermeyer and Anderson appeared 
which proposed on different grounds the type of 
particle which these tracks had suggested to us. 


5em 





ss centre of photograph) superimposed 


Tracks ¢, with rd (9 


To reduce the doubt regarding the curvature we 
increased the magnetic field from 1,000 to 2,200 
gauss, but in the following four hundred photographs 
no heavy tracks of appreciable length appeared. The 
work was recently resumed using a mixture of 5() per 
cent hydrogen and 50 per cent air in the chamber. 
The greater separation of the ions occasioned by the 
hydrogen enables a more accurate count of their 
number to be made, so that smaller departures of 
the specific ionization from the normal could be 
detected. In one of the photographs taken in this 
series there appeared the track which is here repro- 
duced (track d). The number of primary ions per 
centimetre along this track is about three times 
greater than that along an electron track of the 
same curvature, while a proton with this ionization 
would have a curvature about ten times less. In 
this case we are convinced that the curvature cannot 
have been produced by air motion. Photographs 
taken in the same ‘run’ happened to have tracks of 
fast particles in the same part of the chamber and 
these showed that spurious curvature was not more 
than about one twentieth of the curvature of the 
track d (the radius of curvature of which is about 
55 cm.). Moreover, the spurious curvature was in 
the opposite direction to that of the latter. Old 
tracks passing through before the expansion showed 
obvious distortion, but even for these the extent of 
the corresponding spurious curvature was small and 
again in the opposite direction to that of the heavy 
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track. As regards the specific ionization, we reproduce 
here the track of a 0:5 x 10° volt electron (track e) 
taken under the same conditions as d, a part of which 
js superimposed on the same photograph for pur- 
poses of comparison. \'f d was the track of an electron 
it should have about the same number of ions per 
centimetre as ée, while actually it is seen to have 
many tore. 

In the accompanying table, we give the details of 
each of the four tracks referred to, together with the 
estimated mass. The momentum in column (4) is 
given in terms of mc, where m is electron mass, and 
the ionization in column (3) is expressed in terms of 
the observed ionization for million-volt electrons. The 
sign of the charge of the particle, assuming down- 
ward motion, is given in the last column. Apart from 
track 6, the tracks indicate a consistent mass of 


nearly 200 times electronic mass. 
He |loniza-/Momentum Velocity Mass {Sign of} 
Track lu! tion (unit, me) | (unit, ¢) (unit, m) Charge 
a 1 10 5 65 0-30 220 + 50 
b 1-83 >7 107 | < 0-25 >430 (< 800") 
147) 30 6 0-45 190 +60 
d 1°15 3-3 67 0-41 160 + 30 + | 


| | 
* This limit is set by a minimum range equal to the observed length 
of track in the chamber. 


As we have already stated, evidence of the type 
presented here has also been found by other workers. 
The results obtained by Street and Stevenson‘, and 
by Ruhlig and Crane® require a particle with a mass 
in satisfactory agreement with that required by the 
tracks a, c and d above. However, those of Nishina, 
Takeuchi and Ichimiya*, and of Corson and Brode’, 
require an appreciably bigger mass which is com- 
parable with the mass indicated by the track 6. It 
is, however, possibie that the treck » in our experi- 
ments was produced by a prown, the 
curvature being partly spurious. It might also be 
mentioned that in our experiments, in addition to 
the tracks referred to above, three or four heavily 
ionizing tracks were observed which were obviously 
due to protons. 


observed 


= 


). J. WrLLiaMs. 
). Pickup. 


a 


George Holt Physics Laboratory, 
University of Liverpool. 
March 28. 


Neddermeyer and Anderson, Phys 
Kunze, Z. Phys., $8, 1 (1933) 
* Williams, Phys. Rev., 45, 729 (1934) 
* Street and Stevenson, Phys. Rev., 62, 1003 (1937) 
* Ruhlig and Crane, Phys. Rer., 53, 266 (1938). 
* Nishina, Takeuchi and Ichimiya, Phys. Rer., 52, 
* Corson and Brode, Abstract, Stanford Meeting, Dec. 18, 


Rev., 51, 884 (1937) 


1198 (1937) 
1937. 


The Ultracentrifugation of the Proteins of Cucumber 
Viruses 3 and 4 


CUCUMBER mosaic viruses 3 and 4 of Ainsworth’ 
have many properties in common with tobacco 
mosaic virus, in spite of the fact that they do not 
cause disease when inoculated to tobacco plants. 
They are sufficiently stable so that their virus 
proteins have been isolated chemically*; these 
proteins resemble the tobacco mosaic virus protein 
in optical characteristics when in solution, in high 
inactivation temperatures, in the X-ray diffraction 
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patterns* they produce, and in serological reactions. 
We have carried through ultracentrifugal isolations 
of the cucumber virus proteins and have found that 
they are also like tobacco mosaic virus protein in 
sedimentation rates. 


4 


PHOTOGRAPHS. 
MADE EXACTLY 5 MIN. APART, USING 





SEDIMENTATION ABSORPTION Ex- 
POSURE, 1-5 SEC. 
ULTRA-VIOLET LIGHT OF WAVE-LENGTHS 


2700 A. AND 2300 A. 


l AQUEOUS SOLUTION OF PELLET OBTAINED BY ONE 
PROLONGED ULTRACENTRIFUGATION OF THE JUICE OF 
CUCUMBER PLANTS DISEASED WITH CUCUMBER 4 VIRUS. 
The molecular component producing boundary 
(a) is present in both healthy and diseased plant juice, 
that responsible for (6) is found only in the juice 
of virus-diseased plants. Centrifugal field at the 
mid-point of the analytical cell, 23,780 times 
gravity. 
2. SALINE SOLUTION OF CUCUMBER 4 VIRUS PROTEIN 
PURIFIED FROM THE LIGHTER MACROMOLECULES BY 
FRACTIONAL ULTRACENTRIFUGATION. The sedimenting 
boundary corresponding to (6) of 1 is single and sharp. 
Mean centrifugal field, 30,690 times gravity. A 
photograph of the purified cucumber 3 protein is 
indistinguishable from this one. 
3. SOLUTION OF THE MACROMOLECULES PRESENT IN 
THE JUICE OF HEALTHY CUCUMBER PLANTS. This 
boundary moves at the same rate as (a) of 1. Mean 
centrifugal field, 31,290 times gravity. 
4. SALINE SOLUTION OF THE CUCUMBER 3 VIRUS 
PROTEIN AFTER SEVERAL ULTRACENTRIFUGAL PRE- 
cIPITaTIons. The upper boundary corresponds to 
(b) of 1, the lower has a constant of about 200 x 10% 
em. sec.! dynes”. Mean centrifugal field, 31,660 
times gravity. 


BETWEEN 


The method used in this isolation was essentially 
the same as that developed for the ultracentrifugal 
crystallization of the tobacco mosaic virus protein‘ 
and for the purification of several other less stable 
plant* and animal* virus proteins. Juices of plants 


infected with either of these viruses were found to 
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contain two macromolecular substances giving sharp 
boundaries with the analytical ultracentrifuge. The 
more rapidly sedimenting boundary (b of photo.) is 
due to virus protein; the lighter component (a) is 
present in the juice of healthy as well as di 
plants. Purified solutions of the virus proteins have 
been obtained after two quantity ultracentrifuga- 
tions’, using saline for re-solution of precipitated 
protein and a time of centrifugation that would 
sediment only a negligible amount of the lighter 
component. Under the conditions of our experiments, 
the two heavy components were almost completely 
separated by applying a centrifugal field of 40,000 
times gravity for not more than half an hour. The 
proteins of cucumber viruses 3 and 4 differ from 
unaltered tobacco mosaic virus protein in being 
practically insoluble in pure water. Saline dissolves 
them and facilitates the breakdown of traces of the 
smaller high molecular weight substances (corre- 
sponding to (a) ). 

Cucumber mosaic viruses 3 and 4 do not lend 
themselves so well to quantitative work as viruses 
giving necrotic local lesions. Nevertheless, Bawden 
and Pirie* have demonstrated that infectivity was 
concentrated in their chemically isolated virus protein 
preparations. Our heavier components are highly 
infectious and without doubt they are essentially the 
same as Bawden and Pirie’s proteins. Fresh prepara- 
tions of the proteins of cucumber viruses 3 and 4 give 
single sharp boundaries in the analytical ultra- 
centrifuge (Photo. 2) ; their sedimentation diagrams are 
indistinguishable from each other and from that of 
unaltered tobacco mosaic virus protein*. As nearly 
as can be determined, these three proteins sediment 
at the same rate and thus probably have substantially 
the same molecular weights ; sedimentation constants 
averaged from several closely agreeing photographs 
are 84, = 173 x 10-" cm. sec.-' dynes—' for the cucumber 
virus 3 protein, and 8..= 175 x 10-" 
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When repeated ultracentrifugations were male of 
saline solutions of purified cucumber mosaic and 
tobacco mosaic virus proteins, the proteins were 
denatured and rendered insoluble. 

As milder methods of extraction and purifi: ation 
have been introduced, there have been found ap 
increasing number of apparently non-infectious 
heavy substances’. They are comparable with virus 
proteins in homogeneity and rate of sedimentation, 
in stability, and in concentration in tissues. It is 
reasonable to expect that their further study may 
throw light on the nature and the origin of the virus 
proteins. 

W. C. Price. 
Rapa W. G. Wrcxorr. 


Rockefeller Institute for Medical Research, 
Princeton, New Jersey. 
Feb. 15. 


* Ainsworth, G. C., Ann. Appl. Biol., 22, 55 (1935). 

* Bawden, F. C . and Pirie, N. W., Brit. J. Exp. Path., 
(1937); Nature, 189, 546 (1937). 

* Bernal, J. D., and Fankuchen, [., Natorg, 139, 923 (1937 

* Wyckoff, R. W. G., and ng R. Ay: ty 84, 513 (1936). 

* Stanley, W. M., and Wyckoff, R Science, 85, 181 (1937) ; 
Loring, H. 8., and Wyckoff, R. W. G., ¥ Bi. Chem., 121, £36 (199 
* Beard, J. W., and Wyckoff, R. W. G., Science, 88, 201 (1937 

Wyckotf, R. W. G., Proc. Soe. Exp. Biol. and Med., 38 771 (1937 


18, 275 


e Vane, R. W. G., and Lagsdin, J. B., Rev. Sci. Instr., 8 ™% 
427 (1937). 

* Wyckoff, < W. G., J. Biol. Chem., 121, 219 (1937). 

* Glaser, R. and Wyckoff, R. W. G., Proc. Soc. Exp. Biol 
Med., 37, sos (tase alee. i. 8. and ‘Wyckoff, R. W. G., = 


Soe. Exp. and Med. (In the press). 





Cosmic Rays and the Aurora of January 25-26 


BETWEEN January 16 and 26, there occurred three 
violent magnetic storms ; the storm of January 25 
was accompanied by a magnificent aurora borealis 
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89 = 200 x 10-*. Similar components 
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Special interest is attached to the 16 18 
presence in cucumber plants of a 
homogeneous high molecular weight 
substance other than the virus pro- 
tein. Purified solutions from either 
healthy or diseased plants sediment 
with a single fairly sharp boundary 
corresponding tO 8. = 77 x 10°" 
(Photo. 3). They have given the usual 
qualitative tests for proteins and have always 
had a clear chlorophyll-green colour. Water solu- 
tions can be kept in the icebox for several days ; 
in saline, decomposition is more rapid. Consider- 
able molecular damage follows repeated sedimenta- 
tions in the quantity ultracentrifuge, but in this 
respect this macromolecular substance is not unique. 


. MM 
| / | I 
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| | ° 
' | | | ¢ 
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Greenwich Mean Time. January, 1938, 


Fig. 1. 


TwWo-HOUR MEAN VALUES OF THE MAGNETIC HORIZONTAL INTENSITY 
AND OF THE COSMIC THE 
AURORAL DISTURBANCES OF JANUARY 16-28, 1938. AVERAGE CosMIC 
RAY INTENSITY, 2356 mJ. AVERAGE HORIZONTAL INTENSITY 20,432 y. 


RAY IONIZATION DURING MAGNETIC AND 


which was visible nearly in all parts of Europe (see 
Nature, Jan. 29 and Feb. 5). 

In 1937, during the severe disturbances from 
April 25 until April 30, S. E. Forbush" and two of 
the present writers’ found from simultaneous 
registrations in North America, Peru and Central 
Europe, that cosmic ray ionization was influenced 
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all over the earth by the magnetic storm, and 
that » sharp decrease of cosmic ray ionization 
followed a decrease of the magnetic horizontal 
A similar effect was also noticed by J. Clay* 


force 
in Amsterdam, 
This parallelism between the variations of 


the horizontal magnetic intensity and the cos- 
mic ray ionization was observed once more and 
even more strikingly during the recent aurora 
and the two preceding magnetic storms mentioned 
above. 

In the accompanying graph, the two-hour means 

of the magnetic horizontal intensity (as observed at 
the magnetic observatory, Vienna-Auhof, for which 
we are indebted to Prof. von Ficker) and the corre- 
sponding values of the cosmic ray intensity (from 
the registrations of the Hafeiekar Observatory near 
Innsbruck, Austria, 2,300 metres above sea-level) are 
plotted together. The cosmic ray ionization was 
registered by means of a Steinke standard apparatus, 
completely screened from local radiations on all sides 
by iron (7 em. thick) and lead screens (10 cm. thick). 
All observations are reduced to the same barometric 
pressure, 
From inspection of the curves, it can be said that 
there is a very close parallelism between the varia- 
tions of H (magnetic horizontal force) and J (cosmic 
ray ionization). The correlation coefficient as cal- 
culated from the curves is + 0-72. 

On the day of the aurora (January 25) the ioniza- 
tion decreased from noon to 4h. a.m. of the following 
day by 170 mJ (= 0-170 J), that is, by about 
7 per cent. Then an increase of the same amount 
followed, and on the evening of January 26 
both J and H were quite normal. The recovery 
of J occurred some hours later than that of H, 
and this was also noticed after the disturbance of 
January 22. 

During the magnetic storm in the night of 
January 16-17, the decrease of the cosmic ray 
ionization amounted to 5-7 per cent within the 
first five hours; the further decrease could not be 
measured since the image of the electrometer fibre 
disappeared from the field of view. For the sake of 
comparison, it may be said that on magnetically 
undisturbed days the average deviation of the 
hourly values of J amounts to not more than + 0-62 
per cent. 

From our observations shown in the diagram, it 
was calculated by Charlier’s method that on the 
average the variation of the ionization was 0-82 mJ 
for a change in the magnetic horizontal intensity of 
ly (ly = 0-00001 gauss). This magnetic effect 
corresponds to 0-3 per mille per y. During the 
magnetic storm in April 1937, Hess and Demmelmair* 
found an effect of the same order of magnitude 
(1-4 mJ per y) and from the correlation of daily 
mean values in periods when the correlation is 
positive a similar effect was calculated by us in our 
last publication‘. 

The effect of the variation of H during magnetic 
and auroral disturbances on the cosmic ray ionization 
can be explained by the assumption of corpuscular 
ring currents encircling the earth at distances of a 
few earth radii and supplied by solar eruptions 
(S. Chapman‘). If during a solar outburst these ring 
currents are increased, the magnetic dipole moment 
of the earth is strengthened for regions outside these 
rings or shells, while inside, near the surface of the 
earth, the magnetic field is rediiced. The increase 
of the magnetic field in outer space causes a 
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considerable deflection of the normal paths of the 
cosmic ray particles, thus reducing the observed 
cosmic ray intensity on the earth. 
Victor F. Hess. 
Hafelekar Observatory, R. STEINMAURER. 
Innsbruck, A. DEMMELMAIR. 
and 
Physical Institute, 
University of Graz. 
March 10. 


* Forbush, 8. E., Phys. Rev., 61, 1108 (1937). 

* Hess, V. F., and Demmelmair, A., NATURE, 140, 316 (1937). 

* Clay, J., Physica, 5, 111 (1938). 

* Hess, V. F., Demmelmair, A., and Steinmaurer, R., Wien. Sitz. 
Ber., Ua, 147 (Feb. 1938); Terr. Mag. (March 1938). 
* Chapman, S., NATURE, 140, 423 (1937). 


Canalization of Gamma Rays 


Iw an earlier communication from this laboratory" 
a method of canalizing neutrons was described which 
made it possible to investigate the action of these 
particles at distances of a metre and upwards from 
weak sources. In the interval, apparatus capable of 
producing powerful beams of neutrons and penetrat- 
ing X- or gamma rays has been developed in many 
laboratories. 

This has made it desirable to investigate the 
possibility of canalizing electromagnetic radiations, 
and we have carried out such an investigation for 
the gamma rays from radium (B+ C). For these 
measurements we have used the radiations from one, 
to ten or more, milligrams of radium filtered by 
0-5 mm. of platinum, and canalized them by tubes 
of wax, lead, zinc, iron, etc., having lengths from 
10 cm. to 1 m. and of varying wall thickness. 


150 
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The ratio of the intensity of the canalized beam (J,) 
to that of the direct uncanalized beam (J,), is shown 
in the accompanying figure for iron canals of various 
lengths ; the ionization being measured by a thin- 
walled ionization chamber. The internal and ex- 
ternal diameters of these tubes were 70 mm. and 
78 mm. respectively. Fuller details of these experi- 
ments, including the effects of varying the wall 
thickness of the ionization chamber, will be published 
elsewhere. 

F. L. Hopwoop. 
Physics Department, T. E. Banks. 
Medical College of 
St. Bartholomew’s Hospital, 
London, E.C.1. 
March 18. 


1 Hopwood and Chalmers, NATURE, 135, 341 (March 2, 1935). See 
also T. A. Chambers, Brit. J. Radiol., 8, No. 87, p. 163 (March 1935). 
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The Intermediate State of Supraconductors 


In a previous paper’, I have shown that a body in 
the so-called ‘intermediate’ state consists of alternat- 
ing layers of the supraconducting and normal phases. 
It can be shown, however, that the plane-parallel 
form of these layers discussed in this paper does not 
correspond to a minimum of the free energy*. A 
detailed investigation leads to the result that the 
thickness of the layers does not remain constant 
throughout the body, but is greatest in the inner 
part, and becomes very small near the surface of 
the body. The accompanying figure shows a section 
of a plate in a transverse magnetic field. The normal 
layers (shaded in the figure) branch in both directions 
towards the surface of the plate. A similar branching 
along the lines of force occurs in the intermediate 
state of a body of any other shape. 
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Calculation shows that the thickness of the layers 
in the middle of the body is of the order of magnitude 
(1,f)'", | being the total length of the line of force 
inside the body and |, the depth of penetration of 
the magnetic field in a supraconductor (probably of 
the order 10° cm.). 

The branching of the layers towards the surface 
continues until the thickness of the layers becomes of 
the order of magnitude of |,, when it is no longer really 
possible to speak of the normal and supraconducting 
states as distinct phases. Hence, a region of the 
width I, near the surface of the body is not in the inter- 
mediate state, that is, does not consist of layers ; 
but is in some different state which may be called the 
‘mixed’ state. 

The conception of the alternating layers leads to 
the conclusion that the intermediate state must be 
supraconducting in the direction of the magnetic 
field, but has resistance in perpendicular directions. 
It might seem that the body should be supra- 
conducting also in the direction which is parallel to 
the layers but perpendicular to the direction of the 
field ; however, it can easily be shown that, if the 
current is flowing in this direction, the layers turn 
so as to be perpendicular to the current. 

For the resistance of the intermediate state per- 
pendicular to the magnetic field, we should have 


R=R, Fs He, critical 
¢ 

field ; R,, resistance of the normal state). However, 

experiment shows* that the resistance of @ wire in a 

transverse field tends to this value only if the current 

is comparatively large, the resistance for very small 

currents being much smaller. This indicates that an 


(B, magnetic induction ; 


* I am indebted to Prof. R. Peierls for directing my attention to 
this point. 
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appreciable part of the current flows not in the middle 
of the wire through the intermediate state, but ip 
the mixed state near the surface. More detailed 
experiments could in this way supply information 
about the properties of the mixed state, about which 
at present very little can be said theoretically. 
The detailed calculations will appear elsewhere, 
; L. Lanpav. 
Institute for Physical Problems, 
Moscow. 
Feb. 28. 
* Landau, L., Sov. Phys., 11, 130 (1937). 
*de Haas, Voogd, Jonker, Physica, 1, 281 (1934). 


Action of Cyanamide on Wool 


WHEN wool fibres are exposed to the action of 
light and air, the cystine linkages undergo decom. 
position with loss of sulphur and development of 
sulphydryl and aldehyde groups. In consequence, 
the increased alkali-combining power of the exposed 
tips, as compared with the unexposed roots of wool 
staples above pH 8, has been referred to the presence 
of excess sulphydryl groups in exposed wool’. On 
treatment with cyanamide, however, sulphydryl com 
pounds are converted into derivatives of isothiourea?, 
and the pH-stability region of exposed wool, which 
normally ranges from pH 5 to 7 in buffer solutions, 
should be capable of extension to pH 10 by treating 
the wool with cyanamide, especially as the amino 
groups of lysine side-chains are simultaneously con- 
verted into more strongly basic guanido groups*. 

The truth of this deduction has been established 
by comparing the elastic properties of untreated and 
cyanamide-treated exposed wool in buffer solutions 
of varying pH. Fibres from the middle portion of a 
Cotswold wool staple were purified by successive ex- 
traction with alcohol, ether and distilled water, and 
a curve illustrating the reduction in their resistance 
to 30 per cent extension at 22-2°C. in buffer solu- 
tions of varying pH, as compared with water at 
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Curve A, untreated ; curve B, cyanamide treated. 
pH 5-5, is given in the accompanying figure. The 
increased ease of extension between pH 8 and 10 
is due to the fibre-swelling which follows combination 
of sulphydryl groups with alkali. When, however, 
the fibres had been treated with a 10 per cent cyan- 
amide solution for 47 hours at 22-2° C., their resist- 
ance to extension was independent of pH between 
pH 5 and 10, as shown in the figure, owing to the 
conversion of cystein side-chains into corresponding 
isothiourea derivatives. The extent of the pH- 
stability region of cyanamide-treated wool, which 
has been confirmed by comparing the titration curves 
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of untreated and cyanamide-treated wools, lends 
further support to the salt-linkage hypothesis‘. 

In conclusion, it should be noted that the enhanced 
reducing power of exposed wool is minimized by 
cyanamide treatment, and the industrial significance 
of this aspect of the cyanamide reaction has been 
investigated in conjunction with other workers and 
Imperial Chemical Industries (Dyestuffs Group), 
Ltd.°. 

J. B. SPEAKMAN. 
B. NILssEn. 
S. WHEWELL. 


Textile Chemistry Laboratory, 
University, Leeds. C. 
March 14. 
' McMahon and Speakman, Trans. Faraday Soc., 33, 844 (1937) 
*Arndt, Ann., 384, 322 (1911). 
*Cf. Sdérensen, Ber., 43, 643 (1910). 
‘Speakman and Hirst, Trans. Faraday Soc., 29, 148 (1933); Sp ak- 
man and Stott, NaTURE, 141, 414 (1938). 


‘Race, E., Rowe, F. M., Speakman, J. B., 
J. Soc. Dyers and Colouriats (in the press). 


and Vickerstaff, T., 


Action of Cystein on Respiration, Fermentation 
and Synthesis in Yeast Cells 
Quastel and Wheatley’ have demonstrated that 
cystein and glutathione promote the wrobic fermenta- 
tion in baker’s yeast. Cystein inhibits very strongly 
the respiration in this material. We have confirmed 




















these results for a Swedish baker’s yeast*. In our 
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giving place to a slow respiration. The amount of 
carbon dioxide formed through #robic fermentation 
is directly proportional to the concentration of 
glucose. The maximum rates of fermentation are 
directly proportional to log (glucose), range tested : 
0-00455-0-108 m.mol per 2-4 c.c. suspension. 
During the period of rapid wrobic fermentation the 
added cystein is partly oxidized. The quotient total 
CO,/O, decreases fairly rapidly during the period 
of zrobic fermentation. The mean of the total CO,/O, 
values during the period of wrobic fermentation is 
directly proportional to log (cystein), or in other words, 
to the oxidation reduction potential of the cystein 
solution (cf. Dixon and Quastel*). The range tested 
was 0-0002-0-005 m.mol cystein per 2°4 C.c. 
suspension. 

In medium and lower concentrations of glucose 
(0-0045—-0-027 m.mol per 2-4 c.c. suspension) the 
respiration and the (slight) #robic fermentation comes 
to an end when about 40-45 per cent of the added 
glucose has been broken down. Estimations by adding 
fresh yeast or by the orcin method‘ demonstrate that 
practically no glucose is left in the solution surround- 
ing the yeast cells. As is well known‘, the yeast 
synthesizes glucose to higher carbohydrates. When 
cystein is present, all the added glucose is broken 
down. The higher carbohydrates are not formed or, 


























possibly, they are not stable. All the glucose 
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CONSUMPTION OF GLUCOSE BY BAKER'S YEAST THROUGH RESPIRATION, FERMENTATION AND SYN- 


THESIS OF HIGHER CARBOHYDRATES aT 15° C. 


(a) Wrrnout cysTEIN ; (b) Wrra 0-005 MILLIMOLs 


OF CYSTEIN ADDED TO 2-4 0.C. CELL SUSPENSION OF 20 MGM. YEAST IN A BUFFER, SUCCINIC ACID 


AND SUCCINATE, pH 5. 


experiments, carried out generally at 30° and pH 5, 
the concentrations of glucose as well as those of 
cystein have been greatly varied. In higher con- 
centrations of glucose alone (0-027-0-108 m.mol 
per 2-4 c.c. suspension containing 20 . fresh 
yeast) the rate of zrobic fermentation is low at the 
beginning of the experiment but increases soon con- 
siderably. High concentrations of glucose give an 
effect similar to that following the addition of cystein 
to lower concentrations of glucose. In presence of 
cystein, however, the rapid wzrobic fermentation starts 
immediately upon the addition of glucose. In the 
absence of cystein fermentation comes to an end, 





INITIAL AMOUNT OF GLUCOSE: 


0-0135 M.MOL. 


rapidly taken up by the cells is available for the 
breakdown processes. The graphs give representative 
experiments with and without cystein. 

The synthesis is considerably lower under anzrobic 
than under wrobic conditions. The rate of respiration 
is, over a very wide range, independent of the con- 
centration of glucose, but decreases very rapidly with 
increasing concentrations of cystein. 

Baker’s yeast which has been kept in a dried state 
exhibits qualities very similar to those described 
for fresh yeast treated with cystein. The respiration 
is comparatively low ; the serobic fermentation con- 
siderable. Further, the capacity for synthetic storage 
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of glucose is impaired. This can be changed very 
considerably by aerating the yeast in the presence 
of glucose. Following the wration the respiration 
is increased, the wrobic fermentation strongly de- 
creased and the capacity for synthesis restored. 

The results reported may contribute to the dis- 
cussions concerning the ‘Pasteur reaction’. This 
reaction may be due to the mechanism causing 
storage of higher carbohydrates. The oxidation or 
reduction of certain systems decides whether synthesis 
or fermentative breakdown will occur in the cell. 
This interpretation combines in a somewhat modified 
form elements from the ideas presented by Meyerhof*, 
Quastel, Wheatley* and Lipmann’. 

Joun RuNNsSTROM. 
Errk SPERBER. 
Institute of Experimental Zoology, 
Stockholms Hégskola, 
Stockholm. March 2. 

* Biochem J., 28, 2169 (1932). This paper unfortunately was over- 
looked in our previous publication’. 

* Die Naturwiss., 2%, 540 (1937). 

* J. Chem. Soe., 123, 2943 (1923). 

* Sdérensen, M., and Haugaard, G., Biochem. Z., 260, 287 (1933). 
rose uaeatter, H., and Rhodewald, M., Hoppe Seylers Z. 2, 247, 269 
or Meyerhof, O., “‘Die chemischen Vorgiinge im Muskel’’ (Berlin, 

SU). 

” Biochem. Z., 286, 133 (1933); 268, 205 (1934). 


Forms of Gammarus from Ireland 

THROUGH Miss Frost, of the Ministry of Fisheries, 
Eire, I have received a collection of Gammarus from 
the rivers and freshwater loughs of Ireland. This 
collection was sent in the hope that in waters of 
widely differing hydrogen ion concentration, some 
species other than G. pulex (L) might be present. 

On examination, however, it became obvious that 
the collection did not contain a single specimen of 
G. pulex. The specimens were very distinctly the 
allied and usually brackish-water species G. duebeni 
Lilljeb. 

This is a very astonishing fact, for though G. duebeni 
is known to range into fresh water, its occurrence 
there is by no means common. Also, G. pulex is the 
usual freshwater form which is found generally dis- 
tributed in the fresh waters of Europe, although I 
have not found it in the waters of high acidity in 
Scotland. 

The Irish collection was made from rivers and 
loughs all over the country and the pH varied from 
4-8 (which incidentally produced an enormous 
specimen) to the strongly alkaline waters of the 
limestone districts. 

By the courtesy of Dr. Harding I have also ex- 
amined the collection of G. pulex from Ireland in 
the British Museum (Natural History) and find them 
to be G. duebeni with the exception of a few sp2cimens 
of G. pulex from Lough Erne. These are the only 
G. pulex I have seen from Ireland. 

These freshwater G. duebeni differ only slightly 
from the brackish-water form. There are fewer 
bristles among the groups of spines on the urosome. 
This is merely a matter of degree and it would be 
very difficult, if not impossible, to draw any definite 
distinction anatomically between this and _ the 
brackish-water form. 

A full report will appear later. 


Dovetas M. Ren. 


The Science Schools, 
Harrow School, 
Harrow, Middx. 

March 15. 
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Action of Insulin in Cell-free Extracts 


Ir has recently been reported that the Osterp 
reaction, the formation of hexosemonophosphate 
from glycogen and phosphate in muscle extract, js 
inhibited by glucose’. It was suggested it might be 
possible to correlate this phenomenon with know, 
facts of carbohydrate metabolism in vivo. It can 
now be stated that an inhibition of glycogen break. 
down in muscle extract can also be produced by adding 
minute amounts of insulin, the hormone which removes 
glucose in vivo. The same effect can be demonstrated 
using extract of dried yeast as enzyme. The esterifica. 
tion of phosphate in the Ostern reaction takes place in 
two steps; a non-reducing easily hydrolysable ester 
appears first, which is then followed by the irreversible 
formation of Embden ester. The second step is 
inhibited by insulin. The hormone, even if added at 
intervals, considerably retards the formation of 
Embden ester, but unlike glucose does not interfere 
with the eventual end point. It is known that in 
vivo the symptoms of hypoglycemia, after vigorous 
insulin treatment, do not follow the fall of the blood 
sugar immediately. 

Details of the action of insulin will be published 
elsewhere. It may be mentioned here that diabetes 
and hypoglycemia can be more easily understood by 
considering that the essential task of insulin is 
rather to provide glycogen and to regulate its break- 
down by the presence of the hormone itself and the 
level of glucose, than to lower the blood sugar. 
The latter may be considered the substrate of 
‘glucolysis proper’ (Needham), the polysaccharide as 
the source of Embden ester which is an acceptor of 
further phosphate or oxygen. The loss of inorganic 
phosphate and the need of oxygen in insulin shock 
or the accumulation of compounds to be reduced 
(acidosis) in insulin deficiency, which is illustrated by 
the old saying of “fats burning in the fire of carbo- 
hydrate”, may thus gain more biochemical sub- 
stantiation. 

Biochemical Laboratory, 
Cambridge. 
* NATURE, 141, 470 (1938). 


HERMANN LEHMANN. 


Heterochromatin at the Distal Ends of the Chromo- 
somes in Triticum monococcum 


Kihara and Katayama' and Chizaki’ studied 
meiosis in haploid Triticum monococcum (n = 7) and 
found that the chromosomes often become attached 
end-to-end, especially during diakinesis. It seemed very 
improbable that so many duplications or interchanges 
are responsible for this chromosome behaviour in 
the haploid 7’. monococcum. I suspected that this 
phenomenon is probably due to associations between 
heterochromatic regions of non-homologous chromo- 
somes**, In studying this problem, I fixed root tips 
of 7’. monococcum in one part | per cent platinum 
chloride with one part commercial formalin and 
stained the preparations with Newton’s gentian 
violet. In the chromosome plates of the preparations, 
stained somewhat more deeply than usual, I found 
that small portions of the distal ends of almost all 
chromosomes remained dark, while all the other parts 
became lighter (being very deeply stained). In the 
accompanying illustration are shown several chromo- 
somes drawn separately from one and the same 
metaphase plate. Only the lighter and the darker 
regions are indicated. 

This finding of differential staining suggests that 
heterochromatin might also be located at the distal 
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regions. and that it is very probable that this hetero- 
chromatin is responsible for the end-to-end associa- 
tions in the haploid 7’. monococcum. Associations 
between the heterochromatic (inert) regions of non- 
homologous chromosomes in Drosophila occur as a 





be ¥ « 


GROUP OF CHROMOSOMES, DRAWN SEPARATELY, FROM 
ONE AND THE SAME SOMATIC METAPHASE PLATE 
(Triticum monococcum ROOT TIP). 


rule in the salivary glands. Our case suggests that 

this phenomenon is probably more general and is 

of great significance for the hereditable variations 

in plants and probably in animals. This problem is 

being discussed elsewhere. DontcHo Kosrorr. 
Institute of Genetics, 

Academy of Sciences of the U.S.S.R., 


Moscow. March 1. 
Kihara, H., and Katayama, J., Agric. and Hortic., 8, 1-17 (1932)- 
Chizaki, J., Bot. Mag. (Tokyo), 48. 621-628 (1934) 
*Kostoff, D.. 


Genetica (in the aé 


* Kostoff, D., and Arutiunian, N. 8., Nature, 141, 514 (1938) 


Determination of Azeotropic Concentrations by 
the Twin Pycnometers Method 


EXTREME precision and accuracy of the method of 
determining the density of liquid substances by 
means of twin silica pycnometers' opens up the way 
to precise determination of azeotropic concentrations. 
The new method is based upon investigating the 
relation between the density of a mixture of two 
components and its concentration. For this purpose, 
several mixtures covering either the whole scale of 
concentrations or the region about the expected 
concentration of the azeotrope under investigation, 
are prepared, and their densities are measured. Then 
an azeotropic mixture of the same components is 
distilled with an efficient column, its density is deter 
mined and the azeotropic concentration is read 
directly on the diagram, density/concentration. 

The accuracy of this method depends upon the 
difference in density of the two components, but 
when dealing with organic liquids it is of the order 
of a few hundredths of one per cent or better. The 
certainty and the accuracy of this method are based 
also on working with high-purity substances and 
azeotropic mixtures as well as on the precise density 
determination. The easy means for measuring density 
of organic liquids within a few parts per million, 
which is secured by the use of the twin silica pycno- 
meters method, and on the other hand the sensitive 
method of the control of purity of the liquids by 
the aid of Swietostawski’s* differential ebulliometer, 
makes this method of determining the azeotropic con- 
centrations superior in accuracy to other methods 
formerly used. 

(ctual examples will soon be published elsewhere. 

MriEczystaw WoJCIECHOWSKI. 

Institute of Physical Chemistry, 

Polytechnic, 
Warsaw. March 2. 


Smith, E. R., and Wojciechowski, M., Bull. Int. Acad. Polon. 

A, 281 (1936); Roceniki Chem., 16, 104 (1936). 
* Swietosiawski, W., ““Ebulliometrv” (Polish Academy of Sciences, 
Cracow, 1936; Chemical Publishing Co., New York, 1937). 
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Nature of Sliding and the Analysis of Friction 


Most methods of measuring kinetic friction merely 
record the average force necessary to maintain sliding. 
On theoretical grounds, and from the results of some 
earlier more primitive experiments, it was considered 
probable that the frictional force between sliding 
metals might not be constant. An apparatus was 
constructed which was capable of recording any 
fluctuations in the frictional force if they occurred. 
The lower surface was driven at a slow uniform 
rate, and the top surface, which rested on it, was 
attached to a high-frequency device for measuring 
the friction. 

Experiments with this apparatus show that the 
frictional force is indeed not constant, but is under- 
going most violent fluctuations. Sliding is not con- 
tinuous; the motion proceeds in jerks. The top 
surface ‘sticks’ to the bottom one and moves with 
it until, as a result of the gradually increasing pull, 
there is a sudden and very rapid ‘slip’. The process 
is then repeated indefinitely. Experiments with a 
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number of different metals and other solid surfaces 
prepared and polished in various ways show that 
this phenomenon is a general one. It is not due to 
surface scratches or irregularities. Even if the sur- 
faces are lubricated with a mineral oil or other 
lubricants the behaviour may be essentially the same. 
Sliding proceeds by a process of ‘stick and slip’. 
Certain long-chain fatty acids will, however, cause 
continuous sliding. 

It is possible, by using two different metals as a 
thermocouple, to measure the surface temperature 
reached by the sliding metals. Earlier work has shown 
that this local surface temperature may be very high 
indeed'. A simultaneous analysis of the friction and 
the surface temperature is given in the accompanying 
photograph. In this case the top surface was of 
constantan and the lower surface was of steel. The 
metals were lubricated with medicinal paraffin and 
the lower surface was driven at a slow uniform rate 
of 0-3 cm. per sec. 

The black trace measures the frictional force 
between the surfaces and it will be seen that large 
fluctuations are occurring in it. The slope of the 
darker portion of this trace corresponds to the speed 
of movement of the lower surface so that no relative 
motion is occurring; the surfaces are sticking 
together. Then suddenly a very rapid ‘slip’ occurs. 
This ‘slip’ is so rapid that it cannot be followed with 





692 


accuracy. The surfaces again ‘stick’ and the process 
is then repeated. 

The white trace measures the surface temperature. 
It will be seen that the surface temperature remains 
sensibly constant during the ‘stick’ ; but, at the instant 
that ‘slip’ occurs, there is a sudden very rapid rise 
and fall of the temperature. The whole temperature 
‘flash’ may be over in less than one thousandth of a 
second. (The temperature rise is shown by the down- 
ward movement of the white trace. It appears only 
faintly on the photograph. The more obvious up- 
ward kick beyond the zero is instrumental and may 
be ignored.) 

The fact that an intermittent clutching and break- 
ing away of the surfaces takes place during sliding 
and that the friction and the surface temperature 
are fluctuating violently has an important bearing 
on the theory of friction and lubrication. 

F. P. Bowpen. 
L. LEBEN. 
Laboratory of Physical Chemistry, 
Cambridge. 
March 1. 


"Bowden and Ridler, Proc. Roy. Soc., A, 154, 640-656 (1936). 
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Possible Role of Urea in Formation of Canceroys 
Growths 


THE interesting method of treatment of osteo. 
myelitis developed in recent years in the ('nited 
States is well known. First ‘surgical maggot’ were 
used. Then it was found that the beneficial effec 
was due to the presence of allantoin in the natura) 
excretions of the maggots, so that the use of the latter 
could be eliminated. Later research showe:! tha 
the chemically related (and much cheaper) sub-tance 
urea could be substituted for allantoin in the treat. 
ment of osteomyelitis. 

Apparently, one effect of urea is to cause rapid 
multiplication of cells. Is it possible that urea may 
be a factor in the formation of cancerous growths ip 
the human body, either owing to an excess of urea 
in the blood stream or to certain organs being made 
more susceptible to the action of urea by minor 
lesions ? 

J. C. M. Garpner, 


6 New Forest, 
Dehra Dun. 
Feb. 9. 


Points from Foregoing Letters 


FURTHER evidence for the existence of particles 
with mass between that of the electron and that of 
the proton is given by Dr. E. J. Williams and E. 
Pickup. They describe four curved tracks obtained 
in a Wilson chamber using magnetic fields of 1,000 
and 2,200 gauss. The tracks indicate that the mass 
of the new particle is nearly 200 times the electronic 
mass. 

Photographs showing the sedimentation (in an 
ultra-centrifuge) of cucumber viruses 3 and 4, are 
submitted by Dr. W. C. Price and Dr. R. W. G. 
Wyckoff. Two highly infectious heavy components 
were almost completely separated by a field of 40,000 
times gravity acting for half an hour. They have the 
same sedimentation rate as the tobacco virus, but are 
‘insoluble’ in water. The presence of a homogeneous 
high molecular weight substance, other than the virus, 
was also demonstrated in the cucumber plant, and 
the authors consider that the study of such non- 
infectious heavy proteins may throw light on the 
origin of the virus. 

Graphs showing the cosmic ray intensity and the 
magnetic horizontal force between January 16 and 26, 
when magnetic storms and brilliant auroral displays 
occurred, are given by Prof. V. F. Hess, R. Stein- 
maurer and A. Demmelmair. The graphs show a 
close parallelism (the variation of the ionization due 
to cosmic rays being 0-82 mJ for a change in the 
magnetic horizontal component of ly or 0-00001 gauss). 
The effect, the authors state, may be explained by 
Chapman’s hypothesis of corpuscular ring currents, 
fed by solar eruptions, encircling the earth at a 
distance of a few earth radii. 

A curve showing the canalization effect of an iron 
tube 70 mm. diameter and 8 mm. thick upon gamma 
rays from radium (B + C) filtered by 0-5 mm. of 
platinum, is submitted by Prof. F. L. Hopwood and 
Dr. T. E. Banks. 

Dr. L. Landau calculates that the laminz of the 
intermediate state of supraconductors have to become 


thinner towards the surface, producing a kind of 
mixed phase very close to the surface. 


A curve illustrating the changes in the resistance to 
extension of wool fibres in buffer solutions of varying 
pH, with and without previous cyanamide treatment, 
is given by Dr. J. B. Speakman, B. Nilssen and C. §. 
Whewell. The authors state that the results support 
the salt-linkage hypothesis of the structure of wool. 


Prof. J. Runnstrém and E. Sperber submit graphs 
showing the consumption of glucose by baker’s yeast 
—with and without the addition of cystein—through 
respiration, fermentation and synthesis of higher 
carbohydrates. Baker’s yeast which has been kept 
in a dry state resembles to some extent that to which 
cystein has been added. 

D. M. Reid writes that in a collection of the fresh- 
water shrimp Gammarus from Ireland, he has found 
that all the specimens belong to the species G. duebeni 
and not to G. pulex, which is the usual species in the 
fresh waters of Europe. 


According to H. Lehmann, the formation of 
Embden ester in extract of muscle and dried yeast 
from glycogen and inorganic phosphate is con- 
siderably retarded by minute amounts of insulin. 

Prof. D. Kostoff finds that the distal ends of the chro- 
mosomes in T'riticum monococcum stain more deeply 
when fixed with platinum chloride and formalin and 
treated with Newton’s gentian violet. He suggests 
that the presence of heterochromatin is responsible 
for the end-to-end association of the chromosomes. 

A detailed analysis of the kinetic friction between 
unlubricated metals made by Dr. F. P. Bowden and 
L. Leben shows that the frictional force is not 
constant but is fluctuating violently. Sliding is not 
a continuous process ; motion proceeds by a process 
of ‘stick and slip’. When ‘slip’ occurs the surface 
temperature rises and falls again very rapidly. Even 
if the metals are lubricated with mineral oils the 
behaviour is essentially the same. 
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Research Items 


Greek Wolf Lore 

A DISSERTATION by Dr. Richard Preston Eckels 
on “Greek Wolf Lore” (Philadelphia: University of 
Pennsylvania, 1937. Pp. 88) discusses the place of 
the wolf both in popular belief and as the object of a 
cult in ancient Greece, and concludes generally that 
the evidence is unfavourable both to the view of 
4. B. Cook that in connexion with the cult of Apollo 
it is @ manifestation of a ‘light’ cult, and the view 
that it points to totemism in Greece. The author 
touches incidentally on the Romulus and Remus 
legend, which he concludes is not of Greek origin, 
and its modern parallels of children reputed to have 
been suckled by wolves and other wild animals. In 
coping with wild animals, primitive man has two 
choices only, extermination and domestication. The 
wolf problem could be solved partially only by 
domestication, and the wolf, with an effective range 
of about thirty miles, was in Europe a constant 
danger to theshepherd. In European folk-lore, there- 
fore, it holds an arbitrary position as the wild animal 
most widely feared and the embodiment of all that 
is most malignant and terrible in the natural world— 
an unconscious abtraction that may be called the 
Baleful Beast, a mirror of the darker side of human 
imagination. A number of folk-lore beliefs were 
current in ancient Greece, such as that the wolf had 
one cervical vertebra only, that he was an eater of 
earth and that he was stupefied by squills, while 
men became mute when they met the wolf's eye, but 
music could put him to flight. An examination of 
Greek wer-wolf belief in relation to the beliefs in 
other wer-animals, as found widely distributed, 
reduces the importance of the wolf as a specific 
vehicle of the superstition. The belief is seen to be 
a manifestation of the Baleful Beast, one of a number 
of animals which appear in ‘shape-shifting’. The 
more difficult problem is the place of the wolf in 
certain cults—Zeus Aixaiocg, Apollo Aidxeioc, and 
the belief that Leto, the mother of Apollo, was a 
wolf. The connexion of Zeus with the wolf and 
cannibalism in Arcadia seems a piece of folk- 
etymology to explain the epithet, while that with 
Apollo is probably derivative from an original 
function in popular belief of the protection of the 

flocks from harmful beasts. 


A Giant Fairy Shrimp 


Mr. James E. Lyncu describes an enormous new 
species of fairy shrimp, discovered in 1935 by Mr. 
J. F. Clark of Washington State College from the 
vicinity of Coulee City, Washington, and later found 
in numbers by the author in temporary alkali ponds 
in the Upper Grand Coulee, 19 miles north of Coulee 
City, Grant County (Proc. United States Nat. Mus., 
84, No. 3025; 1937). This is the fourteenth species 
of Branchinecta to be described and the fifth reported 
from North America. In Branchinecta gigas the 
male measures 63 (61-70) mm. in length and the 
female 86 (69-97) mm. The only other species of 
the genus approaching it in size is Branchinecta 


of which may reach 70 mm. B. gigas differs from all 
other species of the genus in its large size and in 
having the antennz in the female as long as those 
of the male. It is interesting to find that its food is 
a Diaptomus, the intestine of fresh specimens being 
bright red from the remains of this crustacean which 
it has eaten. 


West North American Mollusca 


A. Myra Ken has expended a great deal of labour 
in making the check list of west North American 
Mollusca (“‘An Abridged Check List and Bibliography 
of West North American Marine Mollusca”. 1937. 
Stanford University Press). An enormous amount 
of matter is compressed into this small volume, which 
is very useful to all conchological workers, especially 
on the statistical side. Ranges of all species are given. 
The method employed for using the list to its full 
advantage is simple, and a large amount of informa- 
tion can be obtained, including literature during the 
past thirty years besides references to other works 
of general importance. The maps and diagrams are 
on the small side and require much enlargement in 
order to read them, but the whole is comprehensive 
and a valuable addition to any molluscan library. 
The book has been reproduced from typewritten 
sheets. 


A Leaf-rolling Weevil 


Gum leaves rolled into cylinders and known as 
‘ant-letters’ have been attributed in of 
Australia to the activities of ants of the bullant 
tribe (Myrmecii). But since the structure of the 
mouth parts of these ants makes leaf-cutting im- 
possible, John McAreavy has investigated the matter 
(Victorian Naturalist, 54, 123; 1938) and finds that 
the cutting and rolling of the small gum leaves and 
the regular scratches made upon the surfaces of the 
leaves are due to a weevil. The species concerned, 
Euops falcata, sub-family Attelabinz, is common in 
Victoria and New South Wales. It works upon young 

trees or on suckers from old stumps, because 
on these the leaves are tender and easy to roll. The 
cutting is carried out by the female, and as soon as 
a leaf section is cut, the upper and sometimes the 
under surface also are marked with small scratches by 
the tips of the mandibles. The male takes no part in 
the operation, but remains close at hand upon the 
leaf, and at this stage mating takes place. There- 
after the female, after making a couple of deep cuts, 
which enable her to begin the rolling of the leaf, lays 
one yellow egg, and then proceeds to roll the rest 
of the leaf strip tightly with her feet. The cylinder 
is finally sealed by sticky sap squeezed from the cut 
surfaces by the rostrum of the beetle, and the author 
surmises that the scratches made upon the leaf- 
surface encourage the exudation of sap sufficient to 
hold the surfaces of the cylinder together as the 
rolling process is carried out. The beetles prefer 
for the formation of this egg-case the leaves of 
Eucalyptus macrorrhyncha, the red _ stringybark 
tree. 
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Incompatibility between Stock and Scion 


INCOMPATIBILITY between stock and scion occurs 
in a number of fruit tree species and may be due to 
diverse causes. Dr. W. T. Chang, working at the 
East Malling Research Station, has investigated the 
problem in the case of pears, plums, cherries and 
peaches (J. Pom. and Hort. Sci., 15, 4, 267; 1938) 
The symptoms of incompatibility were generally : 
low percentage take of grafts or buds, premature 
autumn leaf coloration and flower bud formation, 
early defoliation, and dying back of young shoots. 
Defoliation was basipetal in incompatible combina- 
tions and acropetal in compatible ones. The graft 
union was invariably weak mechanically in incom. 
patible combinations due to discontinuity of bark 
or wood fibres or both, this being associated with 
slow diffusion of dyes across the union, resistance to 
flow of water under pressure, and a heavy deposit 
of starch above the union in November. It is con 
cluded that mechanical weakness and obstruction at 
the union are the immediate causes of shoot and root 
decline in incompatible combinations, whilst differ- 
ences in the periodicity of cambial activity and wide 
divergences between the growth periods of stock and 
scion are important contributory causes. 


Soil Conditions and the ‘Take-all’ Fungus 

Mr. 8S. D. GarRetrT has investigated the effects of 
soil reaction and aeration upon growth of Ophiobolus 
graminis, the fungus which causes ‘take-all’ disease 
of wheat. A recent paper (Ann. App. Biol., 24, No. 
4, 747-751, Nov. 1937) describes experiments upon 
the forced aeration of soil in relation to the incidence 
of the fungus. Such treatment was found to permit 
considerable activity of the organism in soils which 
were normally too acid for its good growth. Even in 
alkaline soils, aeration brought a marked increase in 
mycelial extension. Mr. Garrett has also evolved a 
method of clearing and staining fungus-infected 
rootlets (Ann. Bot. (New series), 1, No. 3, 563, 
July 1937). A solution of 0-04 per cent brom-thymol 
blue in 4 per cent sodium hydroxide is allowed to act 
upon the roots for a period of 5 minutes or more. The 
effect is a combination of clearing and maceration, 
whilst the brom-thymol blue stains fungal hyphe to 
a deeper colour than any non-meristematic tissues of 
the host. 


Age of the Slieve Gullion Gabbros 

THE apparently ambiguous evidence bearing on 
the age of the Slieve Gullion gabbros has now been 
satisfactorily cleared up by Doris L. Reynolds 
Proc. Geol. Assoc., 247-275; 1937). The gabbro 
intrusions of Camlough Mt. and near Flurrybridge 
are shown to contact-alter the Caledonian Newry 
granodiorite in such a way as to cause the develop- 
ment of micropegmatite around each quartz group. 
As shown by alkali determinations, the alteration is a 
metasomatic change, potash having been introduced 
into, and soda driven out from, the granodiorite. 
The Slieve Gullion gabbro is found to be associated 
with a similar micropegmatite-bearing granodiorite 
and adamellite, and to enclose a block of the micro- 
pegmatitic granodiorite. Micropegmatitic veins ex- 
tend from the zone of altered acid rock into the 
gabbro, both on Slieve Gullion and near Flurrybridge, 
and provide evidence that the metasomatized rock 
eventually became magmatic (rheomorphic). The 
rocks which result from the metasomatism and 
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rheomorphism of the Caledonian granodiori: 
shown to have petrological peculiarities in con 
with the Tertiary granophyre of Slieve Gullion 
suggested that the Tertiary granophyre is th 
product of metasomatism or rheomorphism of 
Caledonian granodiorite. If this is so, it fi 
since the change is correlatable with the g 
contacts, that the gabbros are all (like that of Cam. 
lough Mt.) of Tertiary age. This is consistent with 
Egan’s findings, that the gabbro and granophyre of 
Slieve Gullion mutually intrude one another. Richey’s 
more recent conclusions, that the gabbros of Slieve 
Gullion and Flurrybridge are Caledonian, are shown 
to be founded on invalid evidence. 


Distribution of Deep-Focus Earthquakes 


Messrs. B. Gutenberg and C. F. Richter, to whose 
work in connexion with deep-focus earthquakes we 
owe so much, have recently added an important 
memoir on the depth and geographical distribution 
of these earthquakes (Bull. Geol. Soc. America, 49, 
249-288 ; 1937). They give a catalogue including all 
important deep-focus earthquakes from January 1, 
1918, until March 31, 1932 (taken chiefly from the 
‘International Seismological Summary”’), as well as 
12 earthquakes from 1905 until 1917, and 47 others 
from April 1932 until June 8, 1937, the total number 
being 255. The authors distinguish three classes of 
earthquakes, namely, normal earthquakes with focal 
depths up to 60 km., intermediate earthquakes with 
depths from 70 km. to 250 km., and deep earthquakes 
with depths from 350 km. to 730 km. It is a remark- 
able and well-established fact that no earthquake has 
been found with a focal depth much in excess of 700 
km., a fact the more striking since some of the deepest 
earthquakes are among the greatest recorded. The 
distribution of earthquakes with very deep foci 
shows no direct relationship with the surface geology, 
though the epicentres occur in zones that are usually 
parallel to the larger structures. They are confined 
to zones bordering the Pacific Ocean, at some distance 
inland from the regions in which normal or inter- 
mediate earthquakes occur. The authors believe 
that the data already collected show that deep-focus 
earthquakes, like normal earthquakes, originate in a 
shearing or faulting movement, that takes place in 
the same direction over large areas and persists over 
long intervals of time. 


Industrial Luminescence Research 


In the case of several manufactured products, 
luminescence can be employed to detect abnormalities. 
In Philips’ Technical Review of January, A. Van Wijk 
describes a simple practical method of doing this by 
means of an 80-watt quartz-mercury lamp, the 
visible light being absorbed by a suitable filter. The 
filter is made of glass ‘blackened’ with nickel oxide 
and an extra addition to the molten glass cuts out 
the rays which cause conjunctivitis. In the Philips 
apparatus the lamp is surrounded by an outer bulb 
of the filter glass and the total useful radiation of the 
lamp is made available. The author suggests possible 
uses for these luminescent lamps. For example, it 
is known that the age of hens’ eggs can be ascertained 
at a glance by means of the fluorescence of the shell. 
A fresh egg fluoresces red, and an old egg blue. It is 
stated that luminescence analysis is the best method 
for checking large numbers of eggs, in an egg market, 
where whole racks can be inspected at once. If hard 
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water which contains lime is used in a laundry, spots 
ef insoluble calcium soap appear in the material. 
When these spots are new they are invisible under 
normal lighting conditions. But under the 
luminescence lamp they glow with a bluish bright- 
ness. Instead of using disfiguring numbers or other 
marks on linen the laundry stamps the incoming 
goods with a number in invisible ink which luminesces 
strongly. The ink is ‘fast’ to washing so that after 
being washed the goods can be surted in the usual 
way by luminiscent light. Luminescence analysis is 
useful in the following industries: textile, paper, 
paint, rubber and food. In addition, there is room 
for application in goods inspection, and for detecting 
all kinds of falsifications—cheques, postage stamps, 
banknotes, paintings, etc. 


Progress in Power Rectifiers 

Dr. W. G. Thompson’s paper on_ recent 
progress in power rectifiers and their applications, 
read on March 17 before the Institution of 
Electrical Engineers, gives a general survey 
of the present stage of their development. The 
introduction of the are rectifier imto power en- 
gineering may be considered to mark the beginning 
of a new stage in electrical development. The 
engineer has not only to extend the scope of his 
technical knowledge so as to include a field of electron 
phenomena, hitherto regarded as the physicist’s 
domain, but he has also to adapt in engineering 
practice much of the vacuum technique of the physical 
laboratory. During the last twenty years the steady 
progress of rectifier installations shows how effectively 
the new knowledge has been applied. Some of the 
outstanding advantages of the rectifier arc, used for 
converting alternating into direct current, are its 
static nature, robust construction, high efficiency 
and low cost. The demand for this type of apparatus 
is steady and progressive, and shows no immediate 
sign of diminution. Moie than four million kilowatts 
of rectifier plant is in operation throughout the world. 
There is now little competition between this plant 
and rotating machinery; the competition is now 
between different types and makes of rectifier. With 
one or two exceptions, recent progress in practice has 
been by way of improvement and simplification of 
existing types rather than by new innovations. At 
the present time power rectifiers are divided into two 
main groups: (1) vacuum, or more strictly low- 
pressure vapour apparatus and (2) non-vacuum types. 
Of the equipment installed the vacuum type is much 
the larger, but active experimental work is being 
carried out on alternative forms of rectifier. The 
power rectifier has a widespread application and 
there are no signs of its limits of usefulness being 
approached. Typical examples of rectifier traction 
work associated with British industry are the London 
Transport Board’s system and the electrification of 
the Southern Railway, the South African Railways 
and the Polish State Railways. 


The Aurora 

THE meeting of the British Astronomical Associa- 
tion held on February 23 was devoted almost entirely 
to a discussion of the auroras of January 25. Prof. 
5. Chapman discussed auroras in general, and a con- 
siderable number of the members contributed notes 
and papers on the subject or took part in the dis- 
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cussion at the close of Prof. Chapman’s address, 
which has recently been published (J. Brit. Astro. 
Assoc., 48, 5, March 1938). Prof. Chapman showed 
on the screen the iso-auroral lines—most frequent 
along the auroral zone which was more or less circular, 
centred at the magnetic axis pole. The usual height 
of auroras is about 60 miles for the bottom of the 
streamers, though on rare occasions heights of 40 
miles have been recorded. An aurora might extend 
300 miles or more upwards. The association between 
auroras and sunspots is rather nebulous, though 
there is a definite increase in auroral activity at the 
times of sunspot activity, but good statistics are diffi- 
cult because suitable conditions are essential for the 
observation of auroras. Particles ejected from the 
sun with parabolic or greater velocity would, if they 
came within the region of our planet, be guided along 
the magnetic lines of force and diverted to polar 
regions, assuming that they were electrified. The 
light of auroras is due to excited atoms returning to 
the normal state or to electrons recombining with 
ions, ionization and breaking up of molecules into 
atoms being due to collisions between the solar 
particles and our atmosphere. For this reason, the 
spectrum of the aurora gives us information, not 
about the particles, but about the constituents of the 
upper atmosphere; and this was shown to contain 
neutral molecular nitrogen, ionized molecular nitro- 
gen, and atomic oxygen. Discontinuities in auroral 
light, large gaps of clear sky appearing between 
active regions, may find an explanation on the 
assumption that exciting agents are absent from these 
zones. 


A Comparison Image Micrometer 


Messrs. C. R. Davidson and L. 5. T. Symms have 
recently published a paper with the above title 
(Mon. Not. Roy. Astro. Soc., 98, 3; Jan. 1938), in 
which they describe the results obtained with a 
comparison image micrometer applied to the 28-inch 
refractor at Greenwich. Mr. F. J. Hargreaves 
formerly described a method for improving the 
measurement of double stars (Mon. Not. Roy. Astro. 
Soc., 92, 72; 1931). This consisted in producing in 
the field of the telescope an artificial double star 
which could be varied in distance, position-angle and 
brightness, so that it matched the real double star. 
He made a micrometer on this principle with which 
he obtained excellent results, and it was sent to 
Greenwich to be applied to the 28-inch refractor. 
A Wollaston prism was utilized to produce the double 
star, crossed nicols controlling the relative brightness 
of the components, and the paper describes fully the 
use of these additions to the original micrometer of 
Mr. Hargreaves. Very remarkable results have been 
obtained by the apparatus, the advantages of which 
are most apparent in the case of close pairs. Where 
it has been impossible to measure these with the 
filar micrometer owing to the overlapping of disks 
of diffusion, with the comparison image micrometer 
glimpses of the nuclei are of sufficiently long duration 
to observe whether the real and artificial images 
match. The authors are of opinion that the claim 
of great accuracy made by Mr. Hargreaves is fully 
justified, and a comparison between his results 
obtained with the original micrometer mounted on 
his 12-inch reflector and those obtained with the 
Greenwich instrument shows a remarkably close 
agreement. 
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Geology in Great Britain 


Geological Survey Publications 


REPORT FOR 1935 


ART 1 of the “Summary of of the 
Geological Survey of Great Britain” for 1935! 
contains the usual annual reports of the Geological 
Survey Board and of the Director. Besides giving 
particulars of the routine work carried out during 
the year under review, an account is given of the 
opening of the new museum and offices at South 
Kensington and of the centenary celebrations in 
July 1935 (see Nature, 136, 75; 1935). A more 
detailed record of these important proceedings 
appears in the memorial volume which has since 
appeared from the pen of Sir John Flett on “The 
First Hundred Years of the Geological Survey of 
Great Britain”. Sir John Filett retired from the 
position of Director in September 1935, and was 
succeeded by Dr. Bernard Smith, whose term of office 
was, alas, tragically shortened by his untimely death 
in August 1936 (see Nature, 138, 354; 1936). The 
Survey suffered another serious loss by the sudden 
death in May 1935 of Dr. H. H. Thomas, who had 
served as petrographer since 1911. The vacancy 
thus caused was filled by the appointment of Dr. J. 
Phemister. 

The Director’s report contains an _ interesting 
review of the progress which has been made during 
the years of recovery since the War. More than a 
thousand maps were issued in the period 1920-35 
and nearly two hundred memoirs were published. 
During 1935 itself forty-three maps were issued, while a 
further fifty-one were in the press at the end of the year; 
thirteen memoirs were also published, all of which 
have already been noticed in our columns (NATURE, 
138, 373 and 389; 1936). It is announced that a 
geological map of England and Wales on the 1/M 
scale is in preparation, and that a similar map of 
Seotland on the scale of 10 miles to one inch is being 
put in hand. 

Part 2 of the “Summary of Progress’’* contains a 
series of papers on subjects of special interest. 
R. G. 8. Hudson and G. H. Mitchell contribute a 
valuable account of the Carboniferous geology of the 
Skipton Anticline, illustrated by a clear and par- 
ticularly instructive geological map. The greater 
part of the Dinantian succession is exposed in the 
area, and the age of the two major earth movements 
which affected these beds is clearly demonstrated. 
J. E. Richey describes the areas of sedimentation of 
Lower Carboniferous age in the Midland Valley of 
Scotland, with special attention to rhythmic cycles 
and lateral variation. Washouts in the Haigh Moor 
Coal of West Yorkshire are discussed by W. Edwards. 
An account of the geology (mainly Rhetic and 
Liassic) of the district around Dunhampstead and 
Himbleton in Worcestershire is given by T. N. 
George. Some notes on Corallian rocks near Cam- 
bridge are contributed by E. E. L. Dixon. An 
assemblage of ammonites from the Ampthill clay is 
described by W. J. Arkell, and a new species of 
Taxocrinus from the Delabole Slates of Cornwall by 
J. Wright. J. E. Richey records and discusses the 


distribution of apatite in British Tertiary ignoous 
rocks. It appears that apatite tends to be most 
plentiful in the intermediate rock types and that 
gravitative settling of early-formed crystals is not a 
factor that leads to enrichment. An apatite rock 
from the Ordovician voleanic vent of Bail Hil! in 
Dumfriesshire has been studied by W. Q. Kennedy, 
who regards it as a pneumatolytically altered cal. 
careous sediment, the alteration having been effected 
by volcanic gases at relatively low temperature. 


MEmorrs 

The memoir describing the geology of the Roth. 
bury-Ashington district in mid-Northumberland' js 
mainly devoted to the representatives of the Car- 
boniferous system. Beds of the Cementstone Group 
occur in the north-west, and as the dip is mainly to 
the south-east there is a progressive rise in the 
sequence in this direction, until Coal Measure strata 
are encountered along the coastal belt. Much of the 
area is covered by a varying thickness of glacial 
drift, and only to the north-west does the form of 
the ground bear any clear relation to the underlying 
structure. The Fell Sandstone is responsible for the 
most prominent topographical features, particularly 
around Rothbury and the Simonside Hills. The 
Great Limestone gives rise to minor features, as also 
does the Whin Sill, locally. The Coal Measures of the 
coastal belt form the northernmost part of North- 
umberland and Durham coalfield. Whereas in 
Durham coking and gas coals are characteristic, here 
steam and bunker coals predominate. Considerable 
progress in the correlation of the seams has been 
made in the course of the recent survey. Important 
records of borings and pits are given in an appendix. 

The Gosforth District‘ forms part of the iron-ore 
field of west Cumberland and lies between the 
western part of the Lake District and the Irish Sea. 
The eastern portion is hilly and is occupied by the 
rocks of the Borrowdale Volcanic Series, along with 
some parts of the Ennerdale Granophyre and the 
Eskdale Granite. The Carboniferous is almost 
entirely concealed beneath the formations of the 
New Red Sandstone which form the lower ground to 
the west. The glacial history of the district is chiefly 
concerned with the waxing and waning phases of two 
episodes: the Main Glaciation and the Scottish 
Readvance Glaciation. In an interesting chapter 
on the structure the effects of Ordovician, Caledonian, 
Hercynian and post-Triassic movements are clearly 
distinguished. It is shown that the stock-like Enner- 
dale intrusion is later than the Caledonian folding, 
but possibly earlier than the thrusting and fault- 
ing. A similar position in time is probably to be 
assigned to the Eskdale Granite. The chapter on 
the igneous intrusions suggests many problems in 
petrogenesis that still await solution. The iron ores 
of the Carboniferous form a concealed extension of 
the exposed area to the north; they have already 
been described in an earlier memoir (1924) on the 
““Hzmatites of West Cumberland, Lancashire and 
Lake District’. 
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The memoir on the Sanquhar Coalfield’ is mainly 
devoted to a detailed description of the Carboniferous 
sediments of the Sanquhar and Thornhill districts in 
Dumfriesshire, but it also includes an account of the 
Permian rocks and of the Glacial and Recent deposits. 
Both districts are situated along the upper valley of 
the Nith, a river which flows south-eastwards across 
the southern uplands to Dumfries and the Solway. 
The Carboniferous strata are especially noteworthy 
for the number of exposures of fossiliferous horizons. 
The majority of the ‘ mussel * zones which have been 
established in England have been recognized at 
Sanquhar, and their vertical range can be fixed 
within relatively narrow limits. Accordingly, means 
are now available for comparing in a broad way the 
Coal Measure sequence of Sanquhar with that of 
Ayrshire on one hand and with the English succes- 
sions on the other. The paleontology of the Upper 
Carboniferous is dealt with in appropriate detail, 
with excellent illustrations. The Permian volcanic 
rocks of Thornhill and Sanquhar belong to an as- 
semblage that extends to the north-west at least as 
far as Ardrossan. Around Thornhill the Permian 
lavas are succeeded by brick-red sandstones made up 
largely of wind-rounded grains of quartz. These 
desert deposits have been correlated with the Penrith 
Sandstone of the Carlisle district. 


DESCRIPTIVE HANDBOOKS 


Eleven of the descriptive handbooks issued under 
the general title of “British Regional Geology”’ have 
already been noticed (NATURE, 138, 389-391; 1936). 
Five more of these invaluable summaries of local 
geology have now been issued. To complete the 
series only two more have still to come. All the 
handbooks are beautifully illustrated with maps, 
diagrams and plates ; they are sold at the remarkably 
attractive price of ls. 6d. each. 

“The Hampshire Basin and Adjoining Areas’ 
embraces the whole of Dorset, the greater part of 
Wiltshire and Hampshire, and the Isle of Wight. 
Here are exposed all the formations in the Jurassic, 
Cretaceous, Eocene and Oligocene systems, together 
with a variety of superficial deposits. Attractive 
scenery and many famous holiday resorts have made 
the area generally familiar, while the profusion of 
fossils in many of the strata have made the region a 
classic one in the history of paleontology. Structur- 
ally, this part of England has been folded by earth- 
movements—the outer ripples of the Alpine storm 
which reached their maximum intensity during the 
Miocene. The diagrams, maps and other illustrations 
add effectively to a particularly interesting and well- 
written handbook. 

“East Anglia and Adjoining Areas’” extends from 
the Wash to the Thames Valley District. Jurassic 
formations crop out in the west and Pliocene in the 
east, along the coast, while between these the 
Cretaceous occupies a broad stretch of country. The 
Crag (Pliocene) deposits of East Anglia, with their 
abundant and well-preserved shells and remains of 
other organisms, have attracted many famous 
geologists. In particular, the Cromer Forest-Bed is 
celebrated for its fossil trees and plants and vertebrate 
remains. East Anglia is also of special interest to the 
archeologist because of the many discoveries relating 
to the history of early man that have been made 
within the area. Here also occurs the most complete 
succession of glacial deposits to be found in England. 
Geologists and workers in related branches of 
science will appreciate the clear summaries that are 
given of these and many other topics of abiding 
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interest. In future editions of the Hampshire and 
East Anglia handbooks a selected bibliography of 
publications additional to those of the Survey would 
be welcome. 

“The Central England District’*, though a some- 
what arbitrarily defined area, stretches from East 
Anglia across the central plain to North Wales 
and the Welsh Borderlands and is of great and 
varied interest since its exposed rocks embrace all 
the geological systems from the Pre-Cambrian to the 
Jurassic with the exception of the Ordovician. The 
strata contain economically important deposits of 
coal, fire-clay, gypsum, salt and iron ore and, as a 
consequence, highly industrialized areas, comprising 
the Potteries and the Black Country and including 
Birmingham, Coventry and Stoke-upon-Trent, have 
developed. The southern part is mainly of a pastoral 
character, broken here and there by recent exploita- 
tion of iron ores. Apart from the Survey work, 
many fundamental contributions to Midland geology 
were made by Charles Lapworth, particularly with 
regard to the Pre-Cambrian and Cambrian rocks. 
Adequate recognition is given to his work and that 
of many well-known geologists who have followed 
his inspiring lead. 

“The Midland Valley of Scotland’, measuring 
about 120 miles in length and 50 miles in breadth, 
is an ancient rift-valley bounded on the north-west 
by the great Highland Boundary fault from Stone- 
haven to the Firth of Clyde and on the south-east by 
the Southern Upland fault from Dunbar to Girvan. 
The principal formations are of Old Red Sandstone 
and Carboniferous age. In both systems there occur 
great thicknesses of contemporaneous lavas and tuffs 
and many intrusions in the form of vents, plugs, sills 
and dykes. Plateaux and ridges of volcanic rocks 
and smaller eminences and crags marking intrusions 
rise from the softer sediments and give the region 
its characteristically varied scenery. Petrologically 
the area is of unrivalled interest, and the handbook 
is especially noteworthy for the remarkably fine 
summaries that are given of the various superimposed 
petrological provinces. The excellent maps and corre- 
lation tables also deserve special mention. The hand- 
book is, indeed, one that will be found invaluable 
by students and teachers alike, as well as by the 
interested amateur. 

“Scotland: The Northern Highlands’ is the 
region that lies west of the Great Glen and its sea- 
ward continuations, the Moray Firth and the Firth 
of Larne. It includes the Inner and Outer Hebrides, 
but the Orkneys and Shetlands are excluded. A 
small part of the mainland and much of the Inner 
Hebrides are composed of Tertiary igneous rocks to 
which a special handbook has already been devoted 
(Nature, 138, 391; 1936). Otherwise, Scotland 
beyond the Great Glen consists mainly of Archean, 
Torridonian and Paleozoic rocks, on which rest frag- 
ments of Mesozoic strata. The area has won world- 
wide renown among geologists for its great Caledonian 
thrust-zone, extending for 120 miles from Skye, 
through the classic belt of Assynt to Whitten Head. 
Here it was, in 1883, that Lapworth solved ‘the 
secret of the Highlands’. The handbook provides 
an admirable summary of many fascinating groups 
of rocks: the Lewisian Gneiss with its associated 
intrusions ; the Moine series and its injection com- 
plexes ; the Torridonian and Cambrian; the post- 
Cambrian intrusions of Loch Borrolan and Loch 
Ailsh; the Newer Igneous Rocks and Hybrids of 
Ach’uaine ; and the later formations from Old Red 
Sandstone to Pleistocene. Many excellent maps are 
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given, making the handbook a most attractive guide 
to a region which hitherto has not been dealt with 
as a whole. 


CATALOGUE OF FossILs 

The Catalogue" of type and figured specimens of 
fossils in the Geological Survey Gallery of the Royal 
Scottish Museum will be useful to paleontologists. 
Localities and references are given. It is noted that 
the Dunlop collection and the material of the Hugh 
Miller, Traquair and Neilson Collections in the 
Natural History Departmient are outside the scope 
of the catalogue. 

“Summary of Progress of the Geological Survey of Great Britain 


ont the Muse _ of Practical Geology for the Year 1935"". Part 1. 
ro. vili + 98. . 6d. net 


* ibid.. Part . Pp. x +120+7 plates. 3s. net. 


Noise on 


HE Departmental Committee of the Ministry of 

Transport, which was appointed in August 1934 
to consider the source and prevention of the noises 
from mechanically propelled vehicles on the road, has 
issued its fourth and final report*, this time on the 
subject of warning devices. The Committee, to the 
work of which we have previously referred, and of 
which Dr. G. W. C. Kaye has been chairman since 
shortly after its inception, arranged for experimental 
measurements to be made of the noise levels of some 
forty present-day warning devices, in relation to both 
the annoyance which they excite and their degree of 
effectiveness under representative road conditions. 
The measurements were carried out for the Com- 
mittee by the National Physical Laboratory as 
heretofore. 

The warning devices subjected to test included 
electric buzzer-operated horns, electric gongs, sirens, 
Klaxon horns, bulb horns and wind-driven horns. 
Measured 20 feet away, the figures for the overall 
loudness ranged from 82 to 113 phons at the front, 
and from 80 to 104 phons at the side of the warning 
device. 

In the difficult task of assessing the degree of 
annoyance caused by different types of horns, more 
than 200 people, both old and young of both sexes, 
were invited to record their impressions of the various 
sounds, under the headings of agreeable, tolerable, 
objectionable, very objectionable, and unbearable. 
While the divergence in the opinions was perhaps 
even wider than might have been anticipated, never- 
theless the observations, some 30,000 in number, 
plainly indicated the influence of increasing loudness 
on the scale of annoyance. There are other factors, 
of course ; for example, the Committee conclude that 
horns emitting musical sounds marked by the absence 
of strong high-frequency components tend in general 
to be regarded as less annoying than harsh or non- 
musical high-pitched sounds of equal loudness. 
Furthermore, the circumstances, for example, the 
inconsiderate staccato or sustained operation of a 
horn by the user, can markedly influence the annoy- 
ance factor. But in general, if a single criterion of 

* H.M. Stationery Office. is. 3d. net. 
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the Road 


annoyance is looked for, which will lend itself to 
measurement and can be made the basis of regula 
tions, then the loudness would seem to fill the bill 
sufficiently adequately in a large majority of cases. 

On this basis, the Committee infers that from the 
point of view of residents, pedestrians and other quiet 
road users in relatively quiet streets, horns of loud- 
ness exceeding 95-100 phons at a distance of 20 feet 
are likely to cause a material degree of annoyance. 
In relation to such conditions, it is clear that many 
present-day motor-horns are excessively loud. From 
the point of view, however, of a driver subjected to 
the noise of his own vehicle and who is being followed 
by another vehicle desirous of overtaking, the tests 
show that horns of loudnesses of the order of 105 
phons may be necessary in the case of vehicles 
of moderate noise-level, such as private cars and 
light commercial vehicles, while horns of so much 
as 110 phons or more may be required to attract 
the attention of drivers in the cabs of heavy 
noisy lorries. In such circumstances, horns with 
very distinctive characteristics are most readily 
noticeable. 

A compromise to meet these diverse requirements 
had to be arrived at, and the Committee was led to 
recommend a loudness limit of 100 phons at 20 feet, 
as one which would result in material improvement 
as regards annoyance from horns to quiet users of 
the road, and which would be sufficient to meet the 
needs of the majority of drivers of vehicles. It points 
out that, as and when compliance is obtained with 
the recommendations concerning the level of motor- 
vehicle noise in their previous reports, the difficulty 
experienced by drivers of very noisy vehicles in hear- 
ing horns which are not extremely strident will be 
progressively reduced. 

The Committee was given a difficult task, and now 
that its work has been brought to a successful con- 
clusion, appreciation may be expressed of the way 
it has directed chief attention to the small and noisy 
section of road users, so that its recommendations, 
if brought into force, would not inconvenience the 
great majority who have consideration for the 
amenities of the road. 
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Anthropology as an Imperial Study * 


TT*HE process of incorporation of subject peoples 
| into @ great imperial organization, such as the 
British Empire, with duties, responsibilities and 
privileges, for which their previous experience has all 
inadequately prepared them, only too often has been 
so severe an ordeal that the novice has succumbed 
to the hardships involved, and instead of attaining 
a fuller life in a new society of peoples, has disap- 
peare«| from among the nations of the earth. 
Sometimes this disappearance has been the result 
of deliberate and calculated severity, as the Easter 
Islander at the hands of Peru, or the Tasmanians at 
those of the British. Far more often the fatalities of 
this ordeal have been the result of ignorance, of 


| indifference or even of kindness misdirected with the 


best of intentions, as has happened in the Andaman 
Islands, where the Rev. Mr. Corbyn’s policy of 
attempting to civilize the Andamanese has combined 
with other factors, such as the introduction of 
diseases from which the Islanders had not acquired 
immunity, to reduce the number of inhabitants from 
5,000 in 1858 to 460 in 1931. 

The causes of such decline have been variously 
estimated. A some-time lieutenant-governor of Papua 
is quoted as writing of “‘tribes who apparently must 
disappear before long, and when one considers their 
habits the only cause of surprise is that they should 
have come into existence at all”. The habits specified 
seem to be child-marriage and “the probability of 
unnatural offences and other filthy customs’’, which 
do not afford convincing testimony of the causes 
of decline. Native customs, often repugnant to 
Europeans, such as head-hunting expeditions, are 
frequently the culminating point of a preparation 
lasting over years, which has provided interesting 
work in the building of canoes, etc., punctuated by 
rites and feasts relieving the monotony of life, and 
stimulating agriculture and pig-breeding. On the 
economic side again, the introduction of coin into 
the Naga Hills of Assam and its greatly increased 
circulation have led not only to much indebtedness, 
but also to the growth of a landless class. Loans 
formerly repaid in kind are now paid in cash, to 
obtain which something must be sold, generally the 
land, leading to a loss of independence. Great harm 
has been done by the complete failure to under- 
stand native systems of ownership and tenure of 
land. 

In many parts of Asia and Africa, ownership has 
been communal. Under this system, destitution is 
impossible ; for the tribe is responsible for all its 
members. It has happened repeatedly, however, that 
the chief has been treated as owner and not as 
trustee, as he really is. The deplorable results can 
be seen in the landless condition of a large proportion 
of the Indians of North America, or in conditions 
among the aboriginal tribes of India, especially in 
Chota, Nagpur and the Chittagong Hills, where the 
chief has been converted to Hinduism, and has 
alienated the land, which belonged to the village, 

* Substance of the inaugural lecture of Dr. J. H. Hutton, William 


Wyse professor of social anthropology in the University of Cambridge, 
vered on February 14. 


and not to him as an individual. A similar mis- 
understanding of the tribal point of view is likely to 
arise in the case of many customs, and also in the 
administration of justice. Among the aboriginals of 
India the application of a system of law, which they 
do not understand, has more often than not resulted 
in ruining them economically and degrading them 
morally. Even the efforts of missionaries have 
succeeded in adding to the black man’s burden by 
undermining the prestige of the natural leaders of 
the people, the pastor encroaching on the prerogative 
of the chief. When the chief, the medicine man, 
and other natural leaders become mere figure-heads, 
native culture no longer offers any objective worthy 
of effort or sacrifice, and the native lapses into an 
existence devoid of purpose or ambition, and, there- 
fore, of contentment. A people who have thus lost 
interest in life succumb to any disease of body or 
mind and fail to reproduce their species in sufficient 
quantity to survive the chances of death. 

Other causes might be cited, indicating the re- 
sponsibility for decline—at any rate in part; but if 
we assume that decline had set in before the white 
man came, of what value is the culture he has to 
offer, if it cannot arrest, but only accentuates, the 
existing process of decay. We have no right to in- 
corporate in our system peoples of other culture than 
ours if the ordeal of that incorporation be so severe 
as to destroy the peoples incorporated. 

It is here that the study of anthropology comes in. 
The first necessity in dealing with a race of so-called 
‘primitive’ culture, as Dr. A. C. Haddon pointed out so 
long ago as 1921, is an ability to adopt an attitude 
in which the observer divests himself entirely of his 
own outlook on life, and regards everything from the 
point of view of members of the other race, as they 
exist for themselves in their own scheme of life. If 
such a point of view is at all attainable, it is through 
a study of social anthropology that it can be obtained 
with least difficulty. For to the anthropologist all 
customs are natural, and even head-hunting and 
cannibalism are not revolting crimes, but reasonable 
and inevitable acts resulting from beliefs and ideas 
logically applied to circumstances and environment. 
A failure on the part of administrators and adminis- 
tered to recognize each other’s point of view may 
well lead to rebellion or disturbance, but must 
certainly lead to apathy, depression and degeneracy 
on the part of the administered, whereupon, as 
W. H. R. Rivers pointed out, they languish and 
die. 

The anthropologist can do a great deal towards 
solving these difficulties, if the various branches of 
that science act in collaboration. The dangers of 
apathy, depression, and decline is primarily the 
province of the social psychologist. If the result of 
the impact of Western civilization can be foreseen, any 
sudden upsetting change can be guarded against. 
Thus an outlet has been provided to take the place of 
head-hunting in New Guinea, where the substitution 
of a wild boar has averted the deleterious effects 
on the marriage rate, which threatened when 
head-hunting was abolished. Similarly, problems of 
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interbreeding and the influence of changed conditions 
of life, owing to the introduction of new styles of dress 
or in buildings, call for investigation. For the 
anthropological economist, problems are raised by 
changes in the methods of production, and by such 
measures as the wholesale suppression of slavery, 
which latter on the Assam-Burmese frontier has 
thrown land out of cultivation. The introduction of 
mill-spun yarn or machine woven cloth may com- 
pletely supersede indigenous manufacture, to the 
great detriment of certain sections of the community. 
Again, in Assam, the anthropologist will discover that 
the administration of previously independent tribes 
has had a deleterious effect. The old conditions of 
intermittent warfare, raids, and head-hunting in- 
volved competition and a hard life, the need for 
vigilance, resource and quick reactions. Personal 
efficiency was the primary standard, and wealth 
secondary. With the prevention of warfare and 
raiding, wealth comes to stand first and the whole 
tribe suffers by the change. 

The imposition of taxation is another important 
factor in change, necessitating the use of money, 
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leading to detribalization and the acceptance of 
European values. Another difficulty is the belief jp 
witchcraft, which cannot be ignored as a vain super. 
stition, when the people themselves believe in it, 
The obstacle in the way of anthropology’. cop. 
tribution to the solution of these and other problems 
has been in the past largely due to the absence of 
recognition of the practical value of this scienge, 
The end of the Great War, as Rivers prophesied, 
has brought the duty of meeting old responsibilities 
in new ways. The feeling is growing in Great Britain 
that dependencies inhabited by people of primitive 
culture are held in trust primarily for their jp. 
habitants, and secondarily for the world in general, 
Those responsible for the administration of such 
areas have been slow to recognize the value of 
anthropology in meeting such responsibilities. The 
Colonial Office, it is true, has now recognized the 
value of a knowledge of anthropology, and pro. 
bationers going out do not now go out without at 
least some knowledge of that science ; but politicians 
and men of affairs are apt to regard learning and 
theoretical knowledge with consistent distrust. 


Forest Products Research 


report of the Forest Products Research 
Board for the year 1936 with the report of the 
Director of Forest Products Research for the same 
year (H.M. Stationery Office, Dec. 1937) give evidence 
of the increasing interest being taken in timber 
research by industry. 

The Board states that the period covered by the 
report has been of special importance to the Board as 
it includes a survey of the work and policy of the 
Forest Products Research Laboratory carried out on 
behalf of the Department of Scientific and Industrial 
Research by a Committee appointed for the purpose. 
It is of public interest to know that inspections of 
this nature are held periodically by the Department 
on the various activities under its control and the 
Board welcomed the opportunity thereby afforded to 
review the present position and to adjust future 
policy. Throughout the year, the Board was in close 
touch with the Reviewing Committee set up by the 
Department and the suggestions of the Committee 
were submitted to the Board for opinion at a meeting 
held at the Forest Products Laboratory at Princes 
Risborough in October. The Board’s comments were 
afterwards laid before the Advisory Council for 
Scientific and Industrial Research. 

During the year, more than 2,200 inquiries were 
dealt with at the Forest Products Research Labora- 
tory—or twice the number dealt with five years ago, 
a fourth of these being from trade sources, asking for 
advice and assistance in practical problems connected 
with the seasoning and bending of wood. 

As evidence of the varied nature of the work under- 
taken at the Laboratory, tests were carried out for 
British firms in the country on a number of species 
of foreign timbers, on the strength of a new fire- 
resisting wall board, on timbers for aircraft, for 
furniture and on a method of packing crushed 
bamboo and on the adhesion of plywood and glued 
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joints generally. Another fourth of the inquiries, the 
majority from private individuals, related to the 
attacks on timber by beetles. 

An interesting and perhaps unsuspected outcome, 
as the result of a large number of mechanical tests on 
selected hardwoods similar in weight, is the deter. 
mined factor that tropical timbers are generally 
inferior in resistance to shock (toughness) to those 
grown in temperate regions. On the other hand, the 
tropical timbers are appreciably stronger in resistance 
to compression parallel to the grain. Both these 
strength properties are fairly closely related to 
specific gravity or weight per cubic foot and, there- 
fore, indirectly to one another; but statistical 
analysis shows that toughness and strength in com 
pression parallel to the grain are inversely related. 
Search has been made, among the newer Empire 
timbers from tropical Africa and Asia recently 
appearing on the markets, for substitutes for ash and 
hickory but none of outstanding toughness have yet 
been discovered to replace these two well-known 
timbers. 

The report deals with the investigation work 
carried out on shrinkage problems, box testing, 
insect and fungus researches, plywood products and 
test work in connexion with Empire timbers. Several 
species of the latter are mentioned. It would appear 
that in some of these cases the work of the Research 
Laboratory is in advance of the Colonies and their 
Forest Departments from which the timbers originate. 
It is of little practical utility to the trade to know 
that a timber is of value for a particular purpose 
when the commercially accessible amounts available 
in the forest are to a great extent unknown ; whilst 
working plans safeguarding the correct exploitation 
of the forests, as understood in India, have yet to be 
drawn up for the greater part of the areas under the 
Colonial Forest Services. 
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Science News a Century Ago 


The Botanical Society 

Ar a meeting of the Botanical Society on April 20, 
1838, a paper by A. Wallis was read on the genus 
Myosotis. The Myosotis arvensis, he said, is most 
ysually found in cornfields, or other highly cultivated 
land, where it sometimes reaches a considerable 
height. The Myosotis sylvatica is mostly found in 
shady places, where it assumes a stouter form than 
M. arvensis; the bristles of the leaves are shorter 
and the leaves will generally be found longer than 
those of M. arvensis. There is another distinction 
also, for which neither soil nor locality would account ; 
it is that the calyx of M. sylvatica is more deeply 
cleft than M. arvensis, and the tube of the corolla 
is longer in the former than in the latter, but he 
was inclined to doubt whether these were sufficient 
to justify a specific distinction. Admitting that a 
difference of soil operates so powerfully in producing 
such varied and perhaps permanent distinctions of 
character, it would become a subject worthy of 
attention how this peculiar operation takes place, and 
whether by close observation of soil and locality, 
we may not be able to establish geological laws. 


Exploration of the Coast of North America 


THE Atheneum of April 21, 1838, under the heading 
“Arctic Discovery Expedition’, gave an account of 
the exploration of the northern coast of North 
America in 1837-38 by Peter Warren Dease and 
Thomas Simpson (1808-40), two of the staff of the 
Hudson’s Bay Company. The expedition had been 
organized by Sir George Simpson (1792-1860), the 
administrator of the company. “Just half a century 
had elapsed since Alexander Mackenzie, in 1789, first 
descended the great river which so justly bears his 
name and reached the waters of the Polar Sea. 
Thirty-seven years later, in 1826, Franklin and Back 
followed Mackenzie’s course to the mouth of the 
same river and coasted 370 miles to the westward 
tracing the northern shore of America till within 
160 miles of Port Barrow, which had been reached 
only four days after Franklin was obliged to return. 
The intermediate portion has remained a blank on 
our maps till the present week brought us the gratify- 
ing news of an expedition headed by Messrs. Dease 
and Simpson having successfully traced the 
unexplored country between Point Barrow and 
Franklin's farthest ; and thus a continuous line of 
60 degrees in extent from Point Turnagain on the 
east to Behring’s Strait on the west has been explored 
by British hardihood and perseverance.” Point 
Barrow had been reached in 1826 by Elson during 
Beechey’s expedition to the North Pacific in the 
Blossom. Dease and Simpson had spent the winter 
of 1836-37 at Fort Chipewayan on Lake Athabasca 
and on the opening of navigation had descended the 
Slave River and Mackenzie River and had reached 
the ocean by the most northerly mouth of the latter. 


Harper and Joyce’s Heating Stove 

WuHeEN Dr. Neil Arnott’s method of heating rooms 
was attracting attention, considerable interest was 
aroused by the exhibition at the Jerusalem Coffee 
House of a stove invented by Harper and Joyce 
designed to burn prepared charcoal which it was 
claimed gave out no smell and did not vitiate the 
atmosphere. It was the subject of a lecture by Prof. 


NATURE 


701 


Everitt before a well-attended meeting of the West- 
minster Medical Society on April 21, 1838, and it 
was also described before the Paris Academy of 
Sciences by Gay Lussac. In his report, Gay Lussac 
said: “Much has been said of the wonderful nature 
of this process that with an expenditure of fifty or 
sixty centimes [5d. or 6d.] in properly prepared char- 
coal, a vast apartment may be maintained at an 
agreeable temperature for twenty-four hours, and 
moreover that the carbonic acid produced by the - 
combustion is not diffused in the apartment, being 
absorbed by the carbonate of soda with which the 
charcoal is impregnated, the danger of suffocation 
therefore no longer to be dreaded from this method 
of heating. This much boasted process has appeared 
to me to be deserving of my examination ; and in 
making the results known, I believe I am doing a 
duty to the public and performing a duty incumbent 
on me. The elegant apparatus in which the 
charcoal is burned, is a true brazier, diffusing all the 
products of combustion into the apartment where it 
is placed, and it is from these circumstances that the 
asserted economy rises. This economy cannot be 
disputed, but it should not be forgotten that it is 
gained at the expense of vitiating the air of the 
apartment.” 


Medical Biography 

THE issue of the Gentleman’s Magazine of April 
1838 contains the following review of the first part 
of the ‘Medical Portrait Gallery’’ by Thomas Joseph 
Pettigrew which had recently appeared : ““The author 
advances the claims of this work by stating the 
general deficiency of Medical Biography, and by 
remarking that the history of the Progress of Medicine 
cannot be more agreeably displayed than in a detail 
of the researches of the most celebrated professional 
men, who have successfully toiled in the pursuit of 
Science. That this range of view will be most com- 
prehensive is shown by the subjects comprised in the 
first number: Esculapius (from an antique whole- 
length statue); Sir Henry Halford; and Albinus, 
a very learned German of the last century. Of the 
engravings it is sufficient to say that the style of 
their execution is guaranteed, from being executed 
under the now well-experienced superintendence of 
Messrs. Fisher, of Newgate Street. In the accompany- 
ing Memoirs Mr. Pettigrew has added to his already 
well-earned fame as a medical historian and antiquary. 


Medieval Mummy 


Tue Gentleman's Magazine of April 1838 contains 
the following information: “Among the curiosities 
recently added to the Museum of the Royal Society 
of Northern Antiquities at Copenhagen there is one 
of a singular nature and of great historical interest. 
It is the mummy of a female, found in a peat bog 
near Haraldskioer in Jutland, completely sunk in the 
soft ground, and fastened to a stake by means of 
clamps and hooks. The fragments of clothing that 
remain on the mummy enable the skilful antiquaries 
of the north to calculate with tolerable certainty 
that it belongs to the last period of paganism, and 
M. Petersen has endeavoured in an able historical 
essay to prove that the mummy is the body of 
Gunhilda, Queen of Norway, whom King Harald 
Bloatend enticed by promises of marriage to come to 
Denmark in 965 where he put her to death by sinking 
her in a bog.” 
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London 
Royal Society (Proc., A, 165, No. 


J. E. Lennarp-Jones and A. F. DEVONSHIRE : 
Critical phenomena in gases. (2) Vapour pressures 
and boiling points. 

P. M. 8S. Brackett: The nature of the penetrating 
component of cosmic rays. 

D. Porret and C. F 


920, 1-160). 


F. Goopgve: The continuous 
absorption spectra of alkyl iodides and alky! bromides 
and their quantal interpretation. 

C. Corty and G. B. B. M. SurHertanp: The 
infra-red absorption spectrum of methylene chloride. 

S. Tomotrka: On the velocity and temperature 
distributions in the turbulent wake behind a heated 
body of revolution. 

S. Tomotixa : Application of the modified vorticity 
transport theory to the turbulent spreading of a jet 
of air. 

L. F. G. Summons and C. Satrer : An experimental 
determination of the spectrum of turbulence. 

C. A. Couzrson and W. E. Duncanson: Com- 
parison of wave-functions for HeH++ and HeH+ 

E. H.S. Burnop, R. D. Hutt and A. A. TownsEND : 
-The production of gamma-rays by neutrons. 

F. L. Arnot and Marsgorre B. M’EweEn : 
formation of mercury molecules (2). 

M. C. Jounson and A. F. Henson: Oscillography 
of adsorption phenomena. (3) Rates of deposition 
of oxygen upon tungsten. 


The 


Paris 
Academy of Sciences, February 
465-544). 

Gaston Jutia: The inversion of limited linear 
operators belonging to the third and fourth classes 
of Teeplitz. 

Ernest Escitancon : The rotation of the galaxy. 

Drurrri RIABOUCHINSKY : Approximate equations 
of the three-dimensional movements of a perfect 
compressible fluid. 

STANISLAS CHRISTIAN 
index. 

Micnet GHERMANESCU: The exceptional com- 
binations of integral functions. 

Muxe. Atice Rots: The radial limits of integral 
functions. 

MicHEL SCHERER : 
simultaneous measurement 
juxtaposed wings. 

Lton Resurré: Two limit laws concerning the 
velocity of rebound and absorbed energy, in the case 
of the shock of a hard body on a soft metal. 

Marcet PescHarp: The spontaneous inflamma- 
tion of hydrocarbons mixed with oxygen and its 
relations with the octane index. 

Lovuts GoLpsTEIN : The theory of sprays of protons 
and of neutrons. 

Georces Duranp: The application of the mass- 
luminosity relation to the calculation of the parallaxes 
of double stars with eclipses. 

Junior Gavuzrr: The presence of the first positive 
group of nitrogen in the spectrum of Finsler’s 
comet (1937 /). 

Jean Rovusaup-VALEtTTE: The expression of 
physical magnitudes as a function of new magnitudes 
belonging to a sub-space. 


14 (C.R., 206, 


ZAREMBA: Kronecker’s 


An arrangement allowing the 
of reactions on two 
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ALBERT PéRARD: A method for the absolut 
determination of light wave-lengths as a function of 
the metric unit. 

Paut Renaup and Georces CosTEanu: The dis. 
tribution in direction of steam issuing feen @ capillary, 

CoNnsTANTIN SALCEANU and CorNELIV IstTrary. 
Acoustic resonance spectra of liquids. 

JEAN Paut Cance: A new method of meas: ring 
the velocity of sound in liquids by ultra-sounj 
capillary interference. 

PreRRE VERNOTTE: The division of the flux of 
heat in double-wall methods. 

JEAN VILLEY: Adiabatic compression with remis 
age. 

Otec Yaporr: The removal of electric charges by 
means of a high velocity jet of air. 

PreRRE BaRCHEWITz: The complexity of the 
(CH=) bands of benzene derivatives. Discussion of 
the conclusions to be drawn from the study of the 
infra-red and Raman spectra of benzene ani it: 
derivatives. The senary symmetry of benzene is not 
in contradiction with a ternary symmetry in the 
distribution of the electric charges : on the contrary, 
it confirms it. 

CHARLES F. Squire: The thermal variation of th: 
Cotton-Moulton constant for the liquid aromatic 
hydrocarbons. 

Maurice HENRI PIRENNE : 
X-rays for silicochloroform. The geometrical struc 
ture of the molecule SiHCI,. The valency angle is 
within two or three degrees of the angle of a regular 
tetrahedron, and in agreement with the view of G. 
Urbain the SiCl, group admits of a plane structure. 

AnpDRE BouLLe: Calcium trimetaphosphate. Cal 
cium trimetaphosphate has been prepared by the 
reaction of sodium chloride with silver trimetaphos. 
phate. This salt has been characterized by its com 
position, behaviour on heating and X-ray spectrum. 

ALBERT PoRTEVIN and ANDRE LEROY: Methods 
of estimation with microsamples, and applications to 
metallurgical studies. Details of methods of de- 
termining manganese, phosphorus and chromium in 
1 mgm. samples of steel. 

Henrt Want: Methyl §,-methoxy-§,-naphthoyl- 
acetate. 

Boris OwopENnKo, HENRI TERMIER and GastTox 
DELEPINE: The presence of the Silurian and of the 
Devonian to the south of Naima (Oudja, Eastern 
Morocco). 

GonzacvuE DuBarR: The formation of folds at the 
Aalemian and Bajocian in the Haut-Atlas of Midelt. 

Hvusert GaARRIQUE and Henri CAMICHEL: The 
aurora borealis of January 25, 1938, observed from 
the Pic du Midi. 

Henri MaRcELET: The presence of a C,, aldehyde- 
alcohol in olive pulp. 

Raovt Lecog and Rocer Durrau: Cure of 
acute glucidic alimentary lack of equilibrium in the 
pigeon and its repercussion on muscular glucidic 
metabolism. 

Serce TCHAKHOTINE: Heredity and 
proportion of the blood in mice. 

JEAN JACQUES PEREZ and Georces SanporR: The 
solubility optimum and isoionic point of the psuedo- 
globulins of horse serum. 

ALBERT BerRTHELOT and MLLe. GERMAINE 
AmovuREvx: The formation of 3-indolacetic acid in 
the action of Bacterium tumefaciens on tryptophane. 

Mme. Marcuerire Lworr: Hematin and as- 
corbic acid : growth factors for the flagellate Schizo- 
trypanum cruzi. 
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Amsterdam 

Royal Netherlands Academy (Proc., 41, No. 2, 
Feb. 1938). 

Oxides of thio-urea. 


J. BOESEKEN : (3) Chemical 


and physico-chemical properties of the dioxide and 


trioxide. 

J. G. VAN DER Corput: Goldbach’s hypothesis. 

F. K. Ts. van Iverson: Clarification of coal- 
washery effluent. The chemical method of flocculation 
employed in the Dutch State colleries in Limburg. 

W. H. Kegsom and K. W. Taconts: Structure of 
solid helium. Solid helium at 37 atm. pressure and 
154° K. has a hexagonal structure. 

W. H. Keesom and P. H. van Lager: Measure- 
ments of atomic heats of tin in the supraconductive 
and in the non-supraconductive state. 

J. G. VAN DER Corput : Two, three or four primes. 
(3). 

R.WerrzENBOcK : Trivectors. (4). 

W. vAN DER WovupeE : Certain linear constructions 
and a well-known configuration. 

F. M. Jaecer, J. A. Borrema and E. RosENBOuEM : 
The exact measurement of the specific heats of solid 
metals at high temperatures: (29). Specific heats, 
electrical resistance, thermo-electric behaviour and 
thermal expansion of neodymium in connexion with 
its allotropic changes. 

E. Dusors: The mandible recently described and 
attributed to Pithecanthropus by G. H. R. von 
Kenigswald, compared with the mandible of Pithe- 
canthropus erectus described in 1924 by E. Dubois. 
The conclusion is drawn that the mandible in question 
must be attributed to Javanthropus (Homo soloensis) 
and not to Pithecanthropus. 

O. Postuumus: Some remarks on the stellar 
morphology of Knorripteris Jutieri Bertrand and on 
its systematic position. 

C.S. Meyer : Some integral representations of the 
Lommel function Sj»(Z). 

J. Haantses: The induced covariant derivative 
for spinors. 

Je Oortwisn Borges: Induction of polarity by 
geotropic stimulation in tomato plants lacking 
growth substance owing to being kept in the dark. 

J.H. G. 2 =RmMan: A new theory of the correlative 
inhibition of lateral buds and shoots. 

Tu. E. pe Jonce-Conen : Doubling of the front 
teeth. 

G. H. R. von Kanicswatp: A new Pithecan- 
thropus skull. Description of the skull discovered on 
August 13, 1937, near Kampong Bapang in the Dutch 
East Indies. 


Tokyo 


Imperial Academy (Proc., 14, No. 1, 1-26, January 
1938). 


Masao SuGAWARA: An 
Siegel’s modular function. 

Manxrt1t Hasecawa and Yorra Tamura: The 
regular progressive changes of the magnetic field of 
diurnal variations of terrestrial magnetism. (2) It is 
concluded that the zonal variations are the principal 
part of the solar diurnal variations of terrestrial 
magnetism. 

Waro NakKanaAra, Fumiro InvuKkar and SaBuRo 
Ucamit: Factor L (vitamin ZL) requirements for 
lactation in pregnant rats. It is concluded that factor L 
(vitamins L, and Z£,) is netessary for establishing 
normal lactation, but once established the factor L 
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requirement for the second lactation may become 
smaller. 

SHINKICHI YOSHIMURA: Limnology of two lakes 
on the oceanic island, Kita-Daité-Zima. The two 
lakes, Aka-ike and Oo-ike, though they are in the 
interior basin of an island of coral limestone, are 
considered a type between eutrophic and dyotrophic. 

Masvuzo UrEno: Plankton of the lakes in Kita- 
Dait6-Zima. 

Sansui Imar: Third note on Elaphomyces and 
fungus-inhabiting Cordyceps in Japan. Three fungi, 
new to Japan, are described. 

Mamort Icurkawa: Induction of gills in Triturus 
pyrrhogaster. 

Harvo Krnosira : 
in nerve. 


Chronaxy of individual fibres 


Vienna 
Academy of Sciences, January 13. 


K. SrruBEcKER: Theory of circular quadratic 
complexes. 

H. Gtwrert: Development of the folds of the 
mucous membrane of the intestine of Salmo irideus 
Gibb. : 

F. Urspach and A. Wo.rmnski: Spontaneous 
change of the latent photographic image. If a photo- 
graphic plate is illuminated by red light during its 
exposure to actinic light, the latent image is partially 
destroyed. This effect is much smaller if there is an 
interval between the formation of the latent image 
and its exposure to red light. It is concluded that 
the photo-chemical reaction products are unstable 
when first formed but become stabilized with lapse 
of time. The course of this stabilization has been 
followed over 20 hours. 

A. and R. Sxrasat: Kinetics of the hypochlorite 
and hypobromite reactions. The formation of chlorate 
in hypochlorite solution and of bromate in bromine 
bleaching solution has been studied. Among other 
results, the dissociation constant of hypobromous 
acid at 25° has been determined as 2 x 10-. 

E. Aset and F. Fasian: Some halogen equilibria 
in heavy water. 

O. REITHOFER : 
in the Unterinntal. 

January 20. 


New Tertiary outcrop at W6rgl 


ELISABETH Rona and J. SCHINTLMEISTER: 2-Rays 
of mesothorium 2. A study of differential absorption 
curves by means of proportional counters shows that 
if mesothorium emits any «-rays, the branching ratio 
between a-rays and §-rays is less than 2 x 10-‘. 

O. Peczentrk: Antagonistic effect of thyroxine 
and of diiodotyrosine on the heart-depressing action 
of pitressin. 

J. W. Brerrensacn : Thermal polymerization of 
styrol. 

ZpDENKO HERRMANN : Components of the Leclanché 
cell (2). The role of the soot. 

E. Jusa and A. von Janovicx : Azo-colours from 
aryl esters of 2-oxy-3-naphthoic acid and of 1l-oxy-2- 
naphthoie acid. 

H. Dostat: Elastic 
molecular weight. 

G. Fiumiani and V. Basic: Synthesis of oxy- 
anthraquinone. A new synthesis of metal salts of 
oxyanthraquinone (1). 

O. BurKkarp and L. Kanovec: Studies of the 
Raman effect. (82) Nitrogenous substances. (10) 
a«-Aminopropionic acid, x-oxypropionic acid and their 
esters. 


properties of solids of high 
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Forthcoming Event 
Thursday, April 21 


RoyAL AERONAUTICAL Society (at the Institution of 
Mechanical Engineers, Storey’s Gate, 8.W.1), at 6.30.— 
Prof. J. E. Younger: “High Altitude Flying”’. 


Appointments Vacant 


APPLICATIONS are invited for the 
before the dates mentioned 


following appointments, on or 


ASSISTANT LECTURER IN ENGINEERING in the Swansea Technical 
College—The Director of Education, The Guildhall, Swansea (April 21) 
SENIOR TECHNICAL OFFicerR at the Air Ministry Headquarters 
The Secretary, Air Ministry, 5.2(d), Adastral House, Kingsway, 

London, W.C.2 (April 22). 

INSTRUCTOR IN AUTOMOBILE ENGINEERING in the North Gloucester- 
shire Technical College, Cheltenham—-The Secretary (April 25). 

LECTURER IN MECHANICAL ENGINEERING in the Constantine 
Technical College, Middlesbrough—The Director of Education 
Education Offices, Middlesbrough (April 30). 

ASSISTANT ARCH ZOLOGIST in the Ordnance Survey 
The Secretary, Ministry of Agriculture and Fisheries, 
Place, London, 53.W.1 (April 30). 

PROFESSOR OF ANATOMY in the London Hospital Medical College 
The Academic Registrar, University of London, Senate House, W.C.1 
(May 3). 

ASSISTANT LECTURER IN CHEMISTRY in the 
College, Cirencester—The Principal (May 16). 

ASSISTANT LECTURER IN CHEMISTRY in the Bradford Technical 
College—The Director of Education, Town Hall, Bradford (May 14). 

LECTURER IN PHYSIOLOGY AND HYGIENE in the Bergman Osterberg 
College, Dartford—The Principal 


Department 
10 Whitehall 


Royal Agricultural 


Reports and other Publications 
(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Advancement of Science. The Radford 
By the Rt. Hon 


British Association for the 
Mather Lecture, 1937: Science and the Community. 
J. Ramsay MacDonald. Pp. 500-511. ls. The Norman — 
Lecture: Beginnings of Town Life in Britain. By Dr. R. E. 
Wheeler. Pp. 512-618. 6¢. (London: British Association.) i213 

Technical Publications of the International Tin Research and 
Development Council. Series B, No. 7 : The Hot-Tinning of Fabricated 
Articles. By E. J. Daniels. Pp. 12. (London: International Tin 
Research and Development Council.) Free. (21: 

University of Bristol: Department of Agriculture and Horticulture 
Bulletin No. 20: The Maintenance of Grassland for Poultry and the 
Value, Storage and Utilisation of Poultry Manure. By A. W. Ling and 
W. R. Muir. Pp. 23. (Bristol: The University.) {213 

Ministry of Health. Report on the Work of the Central Midwives 
Board for the Year ended 3ist March 1937. Pp. 19. (London 
H.M. Stationery Office.) 4d. net. [213 

Report by the Food Council to the President of the Board of Trade 
for the Year 1937. Pp. iv+30. (London: H.M. Stationery Office.) 
Od. net {213 

British Museum (Natural History). Instructions for Collectors. 
No. 2: Birds and their E Eighth edition. Pp. 36. (London 
British Museum (Natural History).) 4d. [233 

Reports of the Progress of Applied Chemistry. Issued by the Society 
of Chemical Industry. Vol. 22. Pp. 818. (London: Society of 
Chemical Industry.) [233 

Third Oxford Farming Conference, Taylor Institutior, Oxford 
Jan. 4-7. Papers and Discussions. Pp. 157. (Oxford: The Uni- 
versity.) {235 

National Physical Laboratory. Report for the Year 1937. 
iv+150. (London: H.M. Stationery Office.) 2s. 6d. net. 

Department of Scientific and Industrial Research. Welding of 
Steel Structures ; Report of the Welding Panel of the Steel Structures 
Research Committee. Pp. xviili+326+15 plates. (London: H.M 
Stationery Office.) 6s. net. [44 

British Electrical and Allied Industries Research Association. 
Presidential Address. By Dr. C. C. Paterson. Pp. 13. (London 
British Electrical and Allied Industries Research Association.) [44 

Rewards and Fairies: being the Second Frankland Oration of the 
Lancastrian Frankland Society, delivered by the President at Lancaster 
on the 14th January 1938. By Sir James Colquhoun Irvine. Pp. 15. 
Lancaster: Lancastrian Frankland Society.) [44 

Technical Publications of the International Tin Research and Develop 
ment Council. Series A, No. 73 *Frostiness”’ in Plumber's Solder. 
By F. A. Rivett. Pp. 11 +3 plates. Free. Series A, No. 74: Research on 
Thin Layers of Tin and other Metals, 4, Further Investigation on 
Corrosion by Oils. By P.J. Haringhuizen and D. A. Was. Pp. 9. Free. 
(London : Internationa! Tin Research and Development Council.) [44 

Ministry of Health. Circular 1675: Public Health (Imported Food) 
Regulations, 1937. Pp. 17. (London H.M.* Stationery Office.) 
id. net {44 
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Other Countries 


1 Society of South Africa. Vol 
during 1937. Edited by E. Mende 
Proceedings of the Geological Society 
South Africa : Containi the Minutes of Meetings and the 
sions on Papers read during 1937. Edited by E. Mendelssohn, 
Accompany Vol. 40 of the Transactions, January- -December, 1937, 
Ixiv. (Johannesburg: Geological Society of South Africa.) 


Australasian Antarctic Expedition, 1911-1914. Scientific Re 
Series C : Zoology and Botany. Vol. 10, Part 3: Leeches. By J 
J. P. Moore. 7? 15+1 plate. 2s. 6d. Vol. 10, Part 5: Pag 
Nematoda. By Prof. T. Harvey Johnston. Pp. 31. 3s. 6d. (Syd 
Government Printer.) 

Publications of the Dominion Astrophysical Observatory, 

B.C. Vol. 6, No. 20: Speectrographic Studies of Nova 1 C 
1936. By W. E. Harper, J. A. Pearce, C. 5S. Beals, R. M 
and Andrew McKellar. Pp. 317-364. Vol. 6, No. 21: The Sp 
graphic Orbits of H. D. 100510. By R. M. Petrie. Pp. 366 
Vol. 6, No, 22: The Spectrographic Orbit of H.D. 214652. By A 
McKellar. Pp. 369-374. (Victoria, B.C Dominion Astroph 
Observatory.) 

Conserve Your Soil: a Simple Guide to Erosion Control. Pp, 
(Sydney and London: Bank of New South Wales.) Free. ; 


Lord Rutherford of Nelson: a Tribute to New Zealand's G 
Scientist. By Dr. Charles M. Focken. Pp. 19. (Otago: The 
versity.) 

Australasian Antarctic Expedition, 1911-1914. 
Series C : Zoology and Botany. Vol. Part 2: ww oy 
Frederick Chapman and Walter James Parr. Pp. 1904 viates, 
22s. 6d. Vol. 10, Part 2: Acanthocephala. By Prof. T. ‘ fon 
Johnston and Effie W. Best. Pp. 20. 2s. 6d. (Sydney: Gover 
Printer.) oa 

New Zealand: Department of Scientific and Industrial Re 
Meteorological Observations for 1936. Prepared in the Meteorol 
Office, Wellington. Pp. 41. (Wellington : Government Printer.) 

The Economics of Sewage Utilization: a Paper read at the 20% 
Session of the Mysore Engineers’ Association, Bangalore, on 17} 
December, 1937. By Dr. Gilbert J. Fowler. Pp. 18. (Bangali 
City : Bangalore Press.) 

Commonwealth of Australia. Fourth Report of the Advisory Coundl 
on Nutrition. Pp. 34. (Canberra: Government Printer.) 

Royal Agricultural Society, Egypt. Bulletin No. 34: A Studya@ 
some Aspects of the Fruiting of Cotton. By Dr. M. Aziz Fikry. 

44. (Cairo: Royal Agricultural Society.) 

U.3. Department of the Interior: Office of Education. Bullet 
No, 22: List of Publications of the Office of Education, 1910-19%§, 
including those of the former Federal Board for Vocational Educatiog 
for 1917-1933. Pp. x+158 Project in Research in Universitin, 
Pamphiet No. 76: Successful Methods of Teaching English to Bilingual 
Children in Seattle Public Schools. By Prof. Francis F. Powen 
and Majorie Hetzler. Pp. vi+17.10 cents. (Washington: Gove 
ment Printing Office.) (“4 

Engineering Foundation 
Trustees, Inc. Annual Re 


Transactions of the Geok 
Containing the Papers read « 
Pp. tii+162+15 plates. 


Scientific R 


a Department of United Engin 
wt, from October 1, 1936, to September 
1937. Pp. 59. (New Yor Engineering Foundation.) 

U.S. Department of Agriculture. Technical Bulletin No. 504: 
The Chemical Composition of Soils and Colloids of the poaeet and 
related Soil Series. By R. 5. Holmes, . Hearn and H. G. Byen. 

». 34+1 plate. 25 cents. Miscellaneous Publication No 230: 
Bioclimatics ; a Science of Life and Climate Relations. By Andrew 
Delmar Hopkins. Pp. iv + 188 + 1 plate. Circular No. 462: Low Tempem- 
ture as a a —— means of Controlling the Cigarette Beetle in Stored 
Tobacco. By M.C. Swingle. . 8. Scents. Technical Bulletin No. 605: 
Deterioration of Paper as indicated by Gas Chamber Tests. By T. D. 
Jarrell, J. M. Hankins and F. B. Veitch. Pp. 22. 
Government Printing Office.) 5 cents. 

Scientific Publications of the Cleveland Museum of Natural History. 
Vol. 8, No. 1: The Dorsal Spine of Cladoselache ; The Neurocranium 
and Jaws of Cladoselache. By Dr. John Edward Harris. Pp. 12+2 
plates. (Cleveland, Ohio: Museum of Natural History.) (“4 

Carnegie Endowment for International Peace. Annual Report for 
1937 of the Division of Intercourse and Education. By Nichols 
Murray Butler. Pp. 71+11 plates. (New York: Carnegie Endow 
ment for International Peace.) {4 

Le mouvement helicoidal des photons. Par Charles Léopold Mayer. 
Pp. 16. (Paris: Fondation pour les Sciences Physico-Chimiques.) [#4 

Bulletin of the Hendry-Connell Research Foundation. No. 3: 
Cancer Research. Pp. 131. (Kingston, Ont. : Hendry-Connell Research 
Foundation.) {4 

Dominion of Canada: Department of Transport, Division of 
Meteorological Services. Canadian Meteorological Memoirs, Vol. 1, 
No. 3: Relations my Interdiurnal Pressure and Temperature 
Variations in Tre here and St here over North America. By 
Dr. B. Haurwitz and W. ms Turnbull. “Pp. 67-92. (Ottawa: Govern 
ment Printer.) (“4 

Baltische Geodatische Kommission. Sonderveréffentlichung Nr. 7° 
Messung der Basis Balaschov in Russland im Jahre 1935. Von U- 
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